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F AVING peruſed ſeveral Books 

concerning the Menſuration of Su- 
perficies and Solids, and the Works 
fy of Artificers relating to Building; 
Jy ic 120/75 but not finding any one Book ſo 

perfect, as to give any tolerable Sa- 
0 tisfaction to a Learner; and I hav- 
ing praCtiſed and taught Meaſuring for ſeveral Years, 
and thereby gain'd Experience and Knowledge in 


that Art, having learned ſome Things from one Au- 
| thor, and ſome Things from another, I began to 


think of digeſting my Thoughts into ſome ſuck Me- 
thod as might give a Learner full Satisfaction, wich- 


out being at the Charge of buying ſo many Books; 


and being importun'd thereunto by ſome Friends, I 
fell to work, and at laſt brought them to that Per- 
fection you here find the following Work. 


1. As to the Decimal Arithmetic, T have been 
23 brief as the Mitter would well bear, to make it 
Plain. | 


A2 2. As 


The PREFACE, 
2. As to the multiplying of Feet and Inches, 
commonly. cad Croſs-Multiplication , my Me- 
thod differs from that which is uſually. taught in 
other Authors, as being (I think) much ſhorter and 

plainer. | £2 
3. In meaſuring of Superficies and Solids, I have 
given the Demonſtration of the Rules, which I 
though: might be very acceptable to the Ingenious 
for, indeed, I always look upon the Writing of a Rule 


without a Demonſtration, (in any Part of the Ma- 


thematics) to be but lame and defective; and for 
want of knowing the Reaſon of the Rule, a Learner 
may commit great Errors; beſides, when a Learner 
knows the Reaſon of the Rules, he may retain them 


better in his Memory. The Rule for meaſuring 
2 Priſmoid and Cylindroid, I had out of Mr. Eve- 


rard's Art of Gauging ; but the Reaſon he does 
not ſhew, neither have I found it in any other 
Author ; but that the Method. is true, I have en- 
deavour'd to make plain. -, 


The Demonſtrations of the Rules for finding the 


Area of an Ellipſis and Parabola ; allo the Demon- 


| ftratiory of the Rules for finding the ſolid Content 


of the Fruſtum of a Cone and Pyramid, the Soli- 


dity of a Globe, of a Spheroid, a Parabolic Co- 
noid, and of à Parabolic Spindle, and their Fru- 
ſtums, I bad from the ingenious Mr. Ward's Young 
Mathematician's Guide; where the curious and 
ingenious Reader may ſee many other Demonſtra- 
tions algebraically perform'd : J have allo demon- 
ſtrated the Rule for finding the Solidity of a Globe 


out of Pardie's Elements of Geometry, (Book the 


5th, Art. the 33d.) publiſh'd in Eugliſb with ma- 
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Line. 


The PREFACE; * 


y ny Additions, by the Reverend Dr. Harris, F. R S. 
and the fame is alſo done out of Sturmius's Mathe- 
fi Euucleata; ſo that the ingenious Reader may uſe 


7 


which of thoſe Ways he likes beſt. | 


The Scale ſuppos'd to be uſed in all the Opera- 
tions, is the Line of Numbers, commonly call'd, 


7 Gunter's Line, which is upon the ordinary Two- 


Feet, or Eighteen-Inch Rules, commonly uſed by 
the Carpenters, Maſons, &c. becauſe I thought 
it needleſs, as well as impertinent, to write the Uſe 
of Sliding- rules, or any other particular Scales, they 
being ſufficiently treated of by ſeveral Authors, viz. 
by the above-nam'd Mr. Everard, in his Art of 


Gauging above-mentioned, where you have the Ule 


of a Sliding-rule in Arithmetic, Geometry, in 
meaſuring of Superficies and Solids, Gauging, exc. 


| Likewiſe Mr. Hunt has written largely of the Uſe of 


his Sliding-rule, in Arithmetic, Geometry, Trigo- 
nometry, Gauging, Dialling, &c. There are ſeve- 
ral others who have explain'd the Uſe of their 
own Rules; ſo that the more curious Readers may 
find full Satisfaction in thoſe Authors. ; 


One thing I have omitted in the Book, which 
I think may not be very improperly inſerted in this 
Place; that is, how to find a Number upon the 
If the Number you would find, conſiſts 


only of Units, then the Figures upon the Line repre- 
ſent the Number ſought : Thus, if the Number be 
1, 2, 3, @c. then 1, 2, 3, &c. upon the Line, re- 
preſents the Number ſought. But if the Number con- 
ſiſts of two Figures, that is, of Units and Tens, then 
the Figure upon the Rule ſtands for the Tens, and- 

PER gS i tha 


vi The PREFACE, 0 
the large Diviſions ſtand for the Units; thus, if 34 i 
were to be found upon the Line, the Figure 3 

upon the Line is 30, and 4 of the large Diviſions 
(counted forwards) is the Point repreſenting 34; and 
if 340 were to be found, it will be at the ſame Point 
upon the Line; and if 304 were to be found, then 
the 3 upon the Line is 300, and 4 of the ſmaller * 
Diviſions (counted forward) is the Point repreſenting 
304. If the Number conſiſts of four Places, or 
Thouſands, then the Figure upon the Line ſtands for 
Thouſands, and the larger Diviſions are Hundreds, + 
the leſſer Diviſions are Tens, and the tenth Parts of - At 
thoſe leſſer Diviſions are Units. Thus, if 2725 a Cl 


were to be found, then the 2 is 2000; and they B) 
larger Diviſions (counted forward) is 700 more; and ter 
2 of the leſſer Diviſions is 30 more; and half of Cc. 
one of the leſſer Diviſions is 5 more, which is the The 
Point reprefenting 2735. You muſt remember, cu 


that between each Figure upon the Line there are dud 
10 Parts, which I call the larger Diviſions; and *' (v7: 
each of thoſe larger Diviſions are ſubdivided (or ſup- — Whi 


poſed ſo to be) into 10 other Parts, which I call the s 1 
ſmaller Diviſions; and each of thoſe Parts ſuppoſed #4 
to be ſubdivided again into 10 other Parts, Gc. You cut 
muſt alſo remember, that if x, in the Middle of the be, 
Line, ſtands only for 1, then 1 at the upper End Wh 
will be 10, and 1 at the lower End will only bes 186 
but if 1 at the lower End ſignifies 1, then 1 in the tha 
ow ſtands for 10, and 1 at the upper End is 100, WE 
vc, 1 is 
There is one Thing more which I would have 80 
my Reader to underſtand, and that is, How to find Of 
all ſuch proportional Numbers made uſe of in the 1 R 


Proportions about a Circle, and of a Cylinder, and 
in 


Th PREFACE. vii 


in other Places; which Thing may be of good Uſe, to 
'7 know how to correct a Number, which may happen to 
be falſe printed, or to inlarge any Number to more 
decimal Places, for more Exactneſs; for tho? I have 
> mention'd what ſuch Numbers are, yet | have not 
ſhewn how to find them, which a Learner may 
be a little at a Nonplus to do; tho” they are eafily 
found by the Rules there laid down: J fhail there- 
fore give two or three Examples, in this Place, of 
finding ſuch Numbers, which may enable my Rea- 
der to find out the reſt. | | 
= And, firſt, let it be requir'd to find the Area of 
2 Circle, whoſe Diameter is an Unit. | 
By the Proportion of Van Culeu, if the Diame- 
ter be 1, the Circumference will be 3. 1415926, 
Cc. whereof 2.1416 is ſufficient in moſt Caſes, 
Then the Rule teaches to multiply half the Cir- 
cumference by half the Diameter, and the Pro- 
duct is the Area: Thar is, multiply 1.5708 by .5, 
* (viz. half 3.1416 by half 1) and the Product is .7854, 
which is the Area of the Circle, whoſe Diameter 


I. 

| Again, if the Area be requir'd when the Cir- 
cumference is 1, firſt, find what the Diameter will 
be, thus: As 3.1416: to 1: : ſo is 1 to. 318309, 
Which is the Diameter when the Circumference 
is 1. Then multiply half 318309 by half 1; 
\ that is, . 159154 by .5, and the Product is .079577, 
which is the Area of a Circle whoſe Circumference 
18 1. | | 

If the Area be given, to find the Side of the 


Ve _ Square equal, you need but extract the ſquare Root 
nd of the Area given, and it is done So the {quare 
he Root of .7853 is .88.62, which is the Side of a 
nd 5s Square 


vii Te PREFACE 


Square equal when the Diameter is 1. And if you Pers 
extract the ſquare Root of. 0795 //, it will be 20, © 
which is the Side of the Square equal to the Circle | 
whole UIFCunrerence 1px TT n: 
If the Side of a Square within a Circle be requir d, * 
if you ſquare the Semidiameter, and double that 
Square, and out of that Sum extract the Square 
Root, that ſhall be the Side of the Square which 
may be inſcrib'd in that Circle; fo, if the Diame- 
ter of the Circle be 1, then the Half is. 5; which, 
ſquar'd, is . 25; and this, doubled, is . 5, whoſe 
Square Root is .7071. the Side of the Square in- 
{cribd. 3 | 
Again, If the Diameter of a Globe be 1, to find 
the Solidity. In Sect. XI. Chap. II. it is demon- 
ſtrated, that the Globe is 3 of a Cylinder of the 
fame Diameter and Altitude: Thus, if the Cylin- 
der's Diameter be 1, and its Altitude or Length be 
alſo 1, find the Solidity thereof, and take g of it, 
and that will be the Solidity of the Globe requird. 
Now, if the Diameter be 1, the Area of the Circle, 
or Baſe of the Cylinder, is .7854, (as is above 
ſhewn) which multiplied by 1, the Altitude of the 
Cylinder, and the Product is alſo . 7854, the Soli- 
dity of the Cylinder; 4 whereof is .5236, which is 
the Solidity of the Globe, whoſe Diameter is 1: 
From what has been faid, the Reader may 
eaſily perceive how all other proportional Num- 
bers are found, and may examine them at his Plea- 
face. -- 
1 ſhall not inlarge any farther upon the Mat- 
ter, but leave the Book to ſpeak for itſelf; and 
if it prove beneficial to the ingenious Practitio- 
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Notation of DE cIMALS| 


\ DECIMAL Fraction is an artificial 
Way of ne down and expreſſing of 
Natural or Vulgar Fractions, as whole 
Numbers: And whereas the Denomi- 
nators of Vulgar Fractions are divers, 
# the Denominators of Decimal Fracti- 
certain: For a Decimal Fraction hath 


writing down the Denominator ; for by bare Inſpection 
it is certainly known, it conſiſting of an Unit, with as 
many Cyphers annexed to it as there are Places (or 
Figures) in the Numerator. | 

B Ea aufe 


m- 4 


2 Notation of DRC IMUALS. Part I. 
Example. This Decimal Fraction 2; may be writ- 


ten thus .25, its Denominator being known to be 


an Unit with two Cyphers; becauſe there are two 
Figures in the Numerator. In like manner, 442+ 


may be thus written, .125 ; and 43534 thus, . 35753 


and res thus, .o75 ; and 4£4;; thus, 068. 
As whole Numbers increaſe in a decuple or ten- 


fold Proportion, towards the Left Hand, ſo, on the 
contrary, Decimals decreaſe towards the Right Hand 


in adecuple Proportion, as in the following Scheme. 


ions. 


Hundreds of Thouſands, 
Tens of Thouſands. 
ö. 


Thouſands. 
Hundreds. 


Tens. 


Tens of Mill 
Hundredth Parts. 


Millions. 


Units. 
Tenth Parts. 


| 


v | Thouſandth Parts. 


| 


Ten Thouſandth Parts. 
Hundred ThouſandthParts. 


Q * Millionth Parts, & c. 
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- -Hence it appears, that Cyphers put on the Right 


Hand of whole Numbers, do increafe the Value of 
thoſe Numbers in a decuple (or tenfold) Proportion; 
but being annexed to the Right Hand of a Decimal 


| Fraction, do neither increaſe nor decreaſe the Value 


thereof: So 43532 is equivalent to 158 or .25. And, 
on the contrary, tho' in whole Numbers Cyphers pre- 
fix'd before them, do neither increaſe nor diminiſh 


the Value; yet Cyphers before a decimal Fraction 


do diminiſh its Value in a decuple Proportion: For 
25, if you prefix a Cypher before it, becomes 525, 
or .025 : and .125 is 52323, by prefixing two Cy- 
phers before it, thus, 00125. And therefore, when 
you are to write a Decimal Fraction, whoſe: Denomi- 
nator hath more Cyphers than there are Figures 

| the 
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Chap. 2. Reduction of DAS. 3 
the Numerator, they muſt be ſupply'd by prefixing ſo 
many Cyphers before the Figures of your Numerator ; 


as, ſuppoſe 4-35 were to be written down, without 
its Denominator ; here, becauſe there are three Cy- 


phers in the Denominator, and but two Figures in the 


Numerator, therefore prefix a Cypher before 19, and 
ſet it down thus, ..019. 33 1 
The Integers are Gain from the Decimals ſeve- 
ral ways, according to Mens Fancies ; but the beſt and 
moſt uſual Way is by a Point or Period; and if there 
be no whole Number, then a Point before the Fra- 
ction is ſufficient : Thus, if you were to write down 
317 55539 it may be thus expreſs'd, 317.217; and 59 
18888 thus, 59.0025 ; and 2 οσ, thus, .0075, c. 
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Reduction of DECIMAIS. 


IN Reduction of „ there are three Caſes: Iſt, 
To reduce a vulgar Fraction to a Decimal. 2dly, 


To find the Value of a Decimal in the known Parts 
of Coin, Weights, Meaſures, &c. 


zaly, To reduce 
Coin, Weights, Meaſures, &c. to a Decimal. Of 
theſe in their Order. 7; 


I. To reduce a vulgar Fraction to a Decimal. 
The RULE. 


As the Denominator of the given Fraction is to its 
Numerator, ſo is an Unit (with a competent Number 
of Cyphers annex'd) to the Decimal requir'd. 

Theretore, if to the Numerator given, you annex 
a competent Number of Cyphers, and divide the Re- 


| i ſult 


4 | Redufion of DxeiuALs. Part I. 


ſult by the Denominator, the Quotient 1s the Decimal 


equivalent to the vulgar Fraction given. 


Example 1. Let 4 be given, to be reduc'd to a Do- 
eimal of two Places, or having 100 for its Denomi- 
nator. | | 

To 3 {the Numerator given) annex two Cyphers, 
and it makes zoo; which divide by the Denomina- 


tor 4, and the Quotient 1s .75, the Decimal requir'd, 


and is equivalent to 4 given. | : 

Note, That ſo many Cyphers as you annex to the 
given Numerator, ſo many Places muſt be prick'd off 
in the Decimal found; and if it ſhall happen, that 


there are not ſo many Places of Figures in the Quo- 
tient, the Deficiency muſt be ſupply'd, by prefixing . 


ſo many Cyphers before the Quotient Figures, as in 
the next Example. 


Example 2. Let ; be reduced to a Decimal having 
fix Places. Be | 0 

To the Numerator annex ſix Cyphers, and divide 
by the Denominator, and the Quotient is 5235 ; but 
it was requir'd to have fix Places, therefore you muſt 
prefix two Cyphers before it, and then it will be 
005235, which is the Decimal required, and is equi- 


valent to ;. | 


See the Work of theſe two Examples. 


9875 573) 3.000000(005235 
2 | | 


CE — 
20 1350 
29 2040 


345 


In the ſecond Example there remains 345, which 
Remainder is very inſignificant, it being leſs than 
reste Part of an Unit, and therefore is rejected. - 
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Chap: 2. . Redufion of DoIMArs. 5 


II. To find the Value of a Decimal in the known 
Parts of Money, Weight, Meaſures, &c. 


The. RU LE. 


Multiply the given Decimal by the Number of 
Parts in the next inferior Denomination, and from 
the Product prick off ſo many Places to the Right 
Hand as there were Places in the Decimal given; 
and multiply thoſe Figures prick'd off by the Number 
of Parts in the next inferior Denomination, and 
prick off ſo many Places as before, and ſo continue 
to do, till you have brought it to the loweſt Denomi- - 
nation requir'd. | 


Example 1. Let .7565 of a Pound Sterling be given 
to be reduc'd to Shillings, Pence, and Farthings. 
Multiply by 20, by 12, and by 4, as the Rule direQs, , 
and always prick off four Places to the Right Hand, and 


you will find it make 15s. 19. 29. See the Work. 


7565 
20 
5. .— — 
15. 1300 
12 


more compendious Way of finding the Value 
of the Decimal of a Pound Sterling. 


Double the firſt Figure, (or Place of Primes) and 
it makes ſo many Shillings ; and if the next Figure 
(or Place of Seconds) be 5, or more than 5, for the 
5 add another Shilling to the former Shillings; then 

| | B 3 fos 
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Rf 4 
2 vs —— — 


— — — — — > 


— 


b Cx ws 
* 
— r 


— — — — 


4 

*. 
18 
6 
7 
" 
* 
* 
15 
45 

5 
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6 Reduction of DRoIMALS. Part J. 
for every Unit in the ſecond Place count ten, and to 
that add the Figure in the third Place, and reckon 
that ſo many Farthings; but if they make above 13, 


abate 1; and if it be above 38, abate z, and add the 
remaining Farthings to the Shillings before found. 


Example 1. Let . 695 of a Pound be reduc'd to 
dhillings, Pence, and Farthings. | 

Firſt, Double your 6, and it makes 12 5. then take 
5 out of q, and for that reckon another Shilling, and 


it makes 13 5. and the four remaining is 4 Tens, and 


the 5 makes 45, which being above 38, you muſt 
therefore caſt away 2, and there reſt 43 Farthings, 
which is 10 4. 2. So the Anſwer is 13s. 10 d. 4. 


| J. 4. / 
So the Value of 725 14 6 
And the Value of. 878 = 17 63 
And the Value of .417 = 8 4 


And fo of any other. 
Let .59755 of a Pound Troy be reduc'd to Ounces, 


Peny-weights, and Grains. 


Multiply by 12, by 20, and by 24, and always 
prick off five Places towards the Right Hand, and you 
will find the Anſwer to be 7 oz. 3 pwr. 13 gr. fere. 
See the Work. : 


39755 
12 


7.17060 


20 


5 o. gabi. gr. 
3-41200 Facit 7 3 - 9.888 
1 | 


164800 
82400 


9.88800 
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Chap. 2. Reduttion of Dent "6 
Let .43569 of a Ton be reduc'd to Hundreds, Quar- 


ters, and Pounds. 
Multiply by 20, by 4, and by 28, and the Anſwer 
will be 8 C. 2 grs. 24 th fers. 


43569 
20 


— 


ae 


4 LC. gen. the 
ä 8 23. 9450 
2.85520 
28 


23.94560 


10 .0595 of a Foot be reduc'd into Inches and 
Quarters, 


9595 
12 


11.5140 
4 Facit 11 Inches, 2 Quarters. 


— —— 


2.0560 


= 


III. To reduce the known Parts of Money, 
Weight, Meaſure, & c. to a Decimal. 


The RULE. 


To the Number of Parts of the leſſer Denomina- 
tipn given, annex a competent Number of Cyphers, 


and divide by the Number of ſuch Parts that are 


contain'd in the greater Denomination, to which the 
Decimal is to be brought; and the Quotient is the 
Decimal ſought. 


Exampie 


8 Reduction of DRCIMALIS. Part I, 
Example 1. Let 64. be reduced to the Decimal of a 
Pound. 
To 6 annex a competent Number of Cyphers, (ſup- 
poſe 3) and divide the Reſult by 240, (the Pence in 
a Pound) and the Quotient is the Decimal requir'd. 


240) 6. oo. o25 


1200 


Facit 025 


Example 2. Let 3 d. à be reduc'd to the Decimal of 
a Pound, having fix Places. : 

In 3 4.+ there are fifteen Farthings ; therefore to 
15 annex fix Cyphers, (becauſe there are to be ſix 
Places in the Decimal requir'd) and divide by 960, 
(the Farthings in a Pound) and the Quotient is 
015625. 


9610)15.0000c10(.015625 


540 
600 
240 
480 


Example z. Let 3 % Inches be reduc'd to the Deci- 
mal of a Foot, conſiſting of four Places. 

In 3 = Inches, there are 13 Quarters ; therefore 
to 13 annex four Cyphers, and divide by 48, (the 
Quarters in a Foot) and the Quotient is .2708. 

48)13.0000(.2708 | 
349 
400 
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Chap. 3. Addition of DeciMars. 0 - 


Example 4. Let 9 C. 1 gr. 16 t be reduc'd to the 
Decimal of a Ton, having fix Places. 


C. gr. lb. 

9 1 18 2240) 1052. r 469642 
37 2. ee e 15600 | 

28 21600 

— 14400 

302 Facii 469642 9600 

6 6400 


1052 Pounds 1920 
C HAF. 
Addition of DER IX ALS. 
DDI TIONof Decimals is perform d the fond 
way as Addition of whole Numbers, only you 


mutt obſerve to place your Numbers right, that is, 
Units under Units, Primes under Primes, Seconds 


under Seconds, &c. 


Example. Let 317.25, 17.125, 275-5, 47. 3579, 
and 12.75, be added together into one Sum. 


317.25 
[7.226 

2755 
47-3579 
12.75 


Sum 669.9829 
This is ſo plain, that more Examples I think need- 


leſs. 
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10 Subtraction of Dzctmars. Part I. 


C-H A Fr. IN. 


Subtraction of DECIMALS. 


"4:4 


212.0137 
31.1275 


180.8862 


212.0137 


(3) 
2051.315 
79.172 


— ons uns ̃ — 


1972.43 


205 1.315 


— — — 


— 


8. of Decimals is perform'd like- 
wiſe the ſame way as in whole Numbers, reſpect 
being had to the right placing the Numbers, (as in 
Addition as in the following Examples. 


EMI 
From 201.1250 
Subtr. „ 
Reſts 195.5465 


Proof 201.1250 


From 30.5 
Subtr. 7.2597 


Reſts 23.2403 


—— ————— _ 


Proof 30.5 


— — — 


- 


Note, If the Number of Places in the Decimals be 
more in that which is to be ſubtracted, than in that 
which you ſubtract from, you muſt ſuppoie Cyphers 
ber of Places, as in the fourth 
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Chap. 5. Multiplication of DEciM as. it 
CHAP. V. 
Multiplication of DRCIMALS. 


ULTIPLICATION of Decimals is alſo per 

form'd the ſame way as Multiplication of 
whole Numbers; but to know the Value of the Pro- 
duct, obſerve this Rule. 


Cut off, or ſeparate by a Comma, or Prick, ſo many 
Decimal Places in the Product, as there are Places of 
Decimals in both Factors, v/z. in the Multiplicand 
and Multiplier; which I ſhall farther explain in the 
following Examples. 

Let 3.125 be multiply'd by 2.75; multiply the 
Numbers together, as if they were whole Numbers, 
and the Product is 8.59375 : and becauſe there were 


three Places of Decimals prick'd off in the Multpli- 


cand, and two Places in the Multiplier, theretore 
you muſt prick off five Places of Decimals in the Pro- 
duct, as you may ſee by the Work. 


iin 
2.75 


15625 
21875 
6250 


Let 


10 Subtraftion of DEcIMALS.. Part I. 


Cl 
CHAP. IV. 
Subtraction of DECIMALS. 
UBTRACTION of Decimals is perform'd like- 
wiſe the ſame way as in whole Numbers, reſpeſ e \\ 
being had to the right placing the Numbers, (as in 1 
Addition, as in the following Examples. | . 5 
47k ES) 1 
From 212.0137 From 201. 1250 4 De 
Subtr. 31.1275 Subtr. 5.5785 5 
Reſts 180.8862 Reſts 195.5465 | Fx 
Proof 212.0137 Proof 201.1250 N 
——— _ | | ern an 
e ee 7 Þo Fu 
From 2051.315 From 30.5 I 1 
| Subtr. 79-172 Subtr. 7.2597 1 , 


Reſis 1972.143 Reſts 23.2403 


— — ḱ——n — —— —— —är—̃— 


Proof 205 1.315 Proof 30. 5 


- 


Note, If the Number of Places in the Decimals be 
more in that which is to be ſubtracted, than in that 
which you ſubtract from, you muſt ſuppoſe Cyphers 
to make up the Number of Places, as in the fourth 
Example. e 1 1 ; 


CHAP. 


ke- 


Chap. 5. Multiphcation of DEciMais. It 


Multiplication of DRIMALs. 
1 of Decimals is alſo per 
form'd the ſame way as Multiplication of 
whole Numbers; but to know the Value of the Pro- 
duct, obſerve this Rule. 


Cut of or ſeparate by a Comma, or Prick, ſo many 


| Decimal Places in the Product, as there are Places of x 
Decimals in both Factors, vix. in the Multiplicand 


and Multiplier; which I ſhall farther explain in the 
following Examples. D 
Let 3.125 be multiply'd by 2:75 ; multiply the 
Numbers together, as if they were whole Numbers, 
and the Product is 8.59375 : and becauſe there were 


three Places of Decimals prick'd off in the Multpli- 


cand, and two Places in the Multiplier, therefore 
you muſt prick off five Places of Decimals in the Pro- 


duct, as you may ſee by the Work. 


21 
3:70 


15625 
21875 
6250 


— 


8.59375 


Let 
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12 Multiplication of DreluALs. Part I. 


Let 79.25 be multiply'd by .459. 

In this Example, becauſe two Places of Decimals 
are prick'd off in the Multiplicand, and three in the 
Multiplier, therefore there muſt. be five prick'd of 
in the Product. 


36.37575 


Let .135272 be multiply'd by 00425. 
In this Example, becauſe in the Multiplicand are 
ſix Decimal Places, and in the Multiplier five Places; 
therefore in the Product there muſt be eleven Places 


of Decimals; but when the Multiplication is finiſh'd, 


the Product is but 57490600, wiz. only eight Places; 


therefore, in this Caſe, you muſt prefix three Cy- 
phers before the Product Figures, to make up the 


Number of eleven Places; ſo the true Product will be 
00057490600, | 


135272 
00425 


o0⁰5 7490000 
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Chap. 5. Multiplication of Dreiuls. 


More — 1 Profiice. 
2045 347 
7360 122724 
5888 70128 
e 52596 
0001538240 6.083604. 
279-25 | 32.0752 
445 9385: 
1.39625 1603760 
1%. 962256 
26625 104244400 
444 2 20.0291 
5 35 ˙45 
35844 1001455 
39987 801164 
22215 1001455 
4443 a7 a. 
70.9994 710. 031595 
7-3504 | 75432 
012 935 
441384. 452592 
147128 377160 
73504 226296 


909269064 


026853792 
— 


13 


Cen- 


+  Contrafted men Part I. 


Contrafted' Mirbigheotion of Derimals 


Becauſe Fg Multipheation' of! Deeimal Parts, and 
mix'd Numbers, there is no Need to expreſs all the 
Figures of the Product, but im moſt Caſes two, three, 


or four Places of Decimals will be ſufficient ; there- 


fore, to contract = Work, n en following 
R UL E. 


Write the Unis Place of hi Multiplier ander 
that Place of the Multiplicand, whoſe Place you in- 
tend to keep in the Product; then invert the Order 


of all the- other Figures, that is, write them all the 


contrary Way. Then, in multiplying, always begin 


at that Figure in the Multiplicand which ſtands over 


the Figure you are then multiplying withal, and ſet 


down the firſt Figure of each particular Product di- 


rectly one under the other: but yet a due Regard 


muſt be had to the Increaſe ariſing from the Figures 
on the Right Hand of that Figure in the Multiplicand 


which you begin to multiply at. This will appear 
more plain by Examples. — 


Example 1. Let 2.38645 bet multiplys by 8.2175, 
and let there be only four Places 11 in the De- 
cimals of the Product. 

Firſt, according to the Minnie write down the 
Multiplicand; and under it write the Multiplier, thus; 
place the 8 (being the Unit's Place of the Multiplier) 


under 4, the fourth Place of Decimals in the Multi- 


plicand, and write the reſt af the Figures quite con- 
trary to the uſual Way, as in the following Work : 
Then begin to multiply, firſt the five which is left out, 
(only with regard to the Increaſe which muſt be 
carry'd from it) ſaying 8 times 5 is 40, carry 4 in 
your Mind, and ſay 8 times 4 is 32, and 4 I carry, 
is 363 and ſet down ſix, and carry 3, and proceed thro" 
the reſt of the Figures, as in common — : 
Then 


Chap. 5. -Conntafted Multiplication. 15 


Then begin to multiply with 2, ſaying 2 times 4 

is 8, for which I carry 1, {becauſe it is above 5} and 
ſay 2 times 6 is 12, and 1 that I carry is 13; ſet 
down 3, and Curry 1, and proceed thro' the reſt of 
the Figures: Then multiply with 1, ſaying once 6 is 
6, for which carry 1, and ſay once 8 is 8, and 1 3s 
9 ; ſet down q, and proceed: Then multiply with 7, 
ſaying 7 times 8 is 56, for which carry 6, (becauſe 
it is above 55) and ſay 7 times 3 is 21, and 6 that I 
carry is 27 ; ſet down 7, and carry 2, and proceed: 
Then multiply with 5, ſaying 5 times 3 is 15, for 
which carry 2, and ſay 5 times 2 is 10, and 2 I 
ducts together; and the total Product will be 19.6107; 


2.38645 
571 2:8 8 


90916 
. | 12 


19.6107 


Note, That in multiply ing the Figure left out every 
Time next the Right Hand in the Multiplicand, if 
the Product be 57 or upwards to IO, you carry 1; and 
if it be 15, or upwards to 20, Carry 23 and if 25, or 
upwards to 3o, carry 3, Wc. 0 


I have here ſet down the Work of the laſt Example, 
wrought by the common Way, by which you may 
ſee both the Reaſon and Excellency. of this Way, all 
N Fog on the Right Hand the Line being wholly 
Omitted, 6-1 $5 14648 5 | 


G 2.38646 
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| Fn 19.6106. 52875 ö 
Example 2. Let 37g. 13758 be mul | tiply'd by 16.7 24, 
fo _ the Product may have but four Places of De. 
ximals. AE . 4 io 3 


i 
© *. 1114 'S 


Firft, ſet 6, the Unit's Place of the Multiplier, 
under 5, being the fourth Place of Decimals in the 


Multiplicand, (becauſe four Places of Decimals were 
to be prick'd off) and write all the reſt of the Figures 


backward. Then multiply all 'the Figures of the 
Multiplicand by 1, after the common Way. Then 
begin with the ſecond Figure of the Multiplier 6, 
ſaying 6 times 8 is 48, for which I carry 5, (in re- 
ſpect of the 8 left out) and 6 times 5 is 3o, and 5 
that I carry is 35 ; ſet down 5, and carry 3, and pro- 


ceed after the common Method. Then begin with 


7, the third Figure of the Multiplier, and ſay 7 
times 5 is 35, for which carry 4, and ſay 7 times 7 
is 49, and 4 I carry is 53 ; ſet down 3 under the firſt, 
ard carry 5, and proceed as before. Then begin 
with 3, the fourth Figure of the Multiplier, and 


ſay 3 times 7 is 21, carry 2, and ſay 3 times 3 is 


9, and 2 I carry is 11; ſet down 1, and carry 1, 
and proceed as beſore. Then begin with 2, the fifth 


Figure, and ſay 2 times three is 6,-for which I carry 


1, and ſay 2 times 1 is 2, and 11 carry is 3; ſet down 


3; and 2 times 5 is 10; ſet down o, and carry 1, 


and proceed as before. Then begin with 4, the laſt 
Figure of the Multiplier, and ſay 4 times 1 is 4, for 
which I carry nothing, becauſe tis leſs than 5 

| then 


Sek nt 2 8 N . Rr 4 IIS 25 
573722 KTK 
e — ee . 


bang — 4 tio 
then ſay 4 times 5 is 203 ſet Jown o, 980 carry 2, 
and proceed thro'. the reſt gf the Figures of the Mul 
tiplicand. Then add all. up together, and the Product 
is 6276.95 20. See Wen | 


375 13758 the Multiplicand, 
4237.61 the Multiplier dene. 0 
37513758 the product with 1. 
22508255 the Product with 1 with 6X 8. 
2625963 the product with 7 increas'd with 7 X 5. 
112541 the Product with 3 increas'd with 3 & 7. 
7503 the Product with 2 increas'd with 2 & 3.5 
1500 the Product with 4 increas'd with o. 


6276. 9520 the Breda rogue 


— wt — — 


Lak the * Example. be repentl, 2 let en 
one Place in Decimals be prick d off. Io 


375. 13758 the Multiplicand. 
n 61 the Multiplier inyerted. 


37 : 14 the Product by 1 with the, Ce 47 
22508 the Product with 6 increas d. with b x 3. 
2626 the Product with 7 increas'd with 7 X.1. 
113 the Product with 3 inereas d with 3 * 5. 
7 the Product with : increas'd with 2 & 2 5 
x the Increaſe only of 4 x 3. 2 


6276.9 the Product i is the Game as 0 | 
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18 bene 3 Part 1. 


Je Examples for Praftice.” 
Mutiply 395-3756 by: Bols, and ere; off Guy 


| Places i in Decimals. 


395-37 56 the Multiplicand. 
24657. the Multiplier revers d. 


2767529 the Product by 7 Webart with 7 * Wy 
197688 the Product by 5 increas'd with 5 — 9 

23722 the Product by ö inereas d with 6 x 7. 

1581 the Product by 4 increas'd with 4 * 3. 

79 the Product by 2 inereas d with 2 Xx 5. 


299.0699 the Product requir d. 


= 


+ Let the fans Example be repeated, and let there be 


* 


only one Place of er ma 


395-3756 
24057. 


2567 the product by 7 increas'd with 7 x 3 
198 the Product by inereas d with & 5. 
2 the Product by 6 increas'd with 6 * 9 

2 the Increaſe ANNA 3. 


E. the Product. 
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| 2 | Characters, 
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Chara alters, and their Signification. 


| Note, That this Mark + fignifies - Addition; as 
$— 5, that is, 8 more 5, or 8 added to 5; and 8-7 
—þ+7 denotes theſe Numbers are to wy Marge into one 
Sum. 

This Mark — fignifies Subtraion, as 9—4 6gnife 
that 4 is to be taken from 9g. 

This Mark x fignifies 28 as 7 * 5 fig- 
nifies that 7 is to bemultiply'd by 5. 
FThis Mark ſigniſies Dien as 12 4 6gniie 
12 is to be divided by & 

This Mark = ſignifies Equality, or. „Beens that 
is, when — is placed between Numbers, or Quanti- 
ties, it denotes them to be equal, as 7-5 =12, that 
is, 7 more 5 is equal to 12; and 15 - 7 8, that is, 
15 leſs by 7, is equal to 8, or wart 7 from kr. and 
there remains 8. FRO 

This Mark : : is the Sign: of Proportion, or the 
Golden Rule, it being always placed betwixt the two 
middle Terms or Numbers in Proportion, thus, 
4: 20'::'6; 30, to be thus read, as 4 is to Mit = 
0 to 30. | 


CHAP. VL 
Dae of DzciMALs. 


IVISI ON of Deine is perform after the 
ſame Manner as Diviſion of whole Numbers; 


| 1 but to know the Value or Denomination of the Quo- 


tient, is the only Difficulty ; for the reſolving of 
which oberve either of the following 
RUL ES. 


—— 4 


> 53.5 4 * TY * * 1. 8. Nr . K. A : 11 


1. The: firſt - Figuee in the Quotient myſtbo.ofrthe 
fame Denomination with that Figure in the Dividend 
which ſtands (or is to be ſuppos d to ſtand) over the 
Unit's Place in the Diviſor, at the firſt ſeeking. 


II. When the Work as Diviſion is ended, count ; 


how many Places of Decimal Parts there are in the 
Dividend more than in the Diviſor ; for that Exceſs 
is the Number of Places which muſt be ſeparated in 
the Quotient for Decimals: But if there be not ſo 
many Figures in the Quotient, as is the ſaid Exceſs, - 
that Deficiency muſt be ſupply'd with Cyphers in the 
Quotient, prefix d before the - ſignificant - Figures 
thereof, towards the Left Hand, with a Point before 
them; ſo ſhall you plainly diſcover the Value of Wy | 
Quotient. . 

17 beſe following Diredions 7 lb, fo be carefully 

?ru'd 
If the Diviſor confiſts of more * than the Di- 
vidend, there muſt be a competent Number of Cy- 

phers annex'd to the Dividend, to make it conſiſt of 
as many (at leaſt) or more Places of Decimals than 
the Diviſor; for che Cyphers added mult Be. reckon'd 
as Decimals. 0 

Conſider ener there be as many N Parts 
in the Dividend as there are in the Diviſor; if there 
be not, make Thom ſo _— or more, by annexing of 
Cyphers. 4 i £7 % 
In dividing of whole or "md Numbers, if there 
be a Remainder, you may bring down more Cypharo, 
and, by continuing your Diviſion, carry the Quotient 
to as many Places of Decimals as you pleaſe. * 

Theſe Things being conſider'd, I ſhall proceed to 
the Practice of Diviſion of Decimals, which I ſhall 
endeavour to explain in as familiar and eaſy a Method 
as * 
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Example 1. Let 48 be divided by 144. 
In this Example the Diviſor 144 is greater than 


the Dividend 48 ; therefore, according to the Direc 


tions above, I annex a competent Number of Cy- 


| phers, (wiz. four) with a Point between them, and 
divide according to the uſual Way. n 


144)48.0000(.3333 


480 
1480 
EG: 


48 


But, firſt, in ſeeking how often 144 in 48.0, (the 
frſt three Figures of the Dividend) I find the Unit's 
Place of the Diviſor to fall under the firſt Place of 


is in the firſt Place of . Decimals: Or, by the ſecond 
Rule, there being four Places of Decimals in the Di- 
vidend, and none in the Diviſor ; ſo the Exceſs of 
decimal Places in the Dividend, above that in the 
Diviſor, is four; ſo that when the Diviſion is ended, 
there muſt be four Places of Decimals in the Quotient. 
See the Work. ö | 


Example 2.. Let 217.75 be divided by 65. | 


Firſt, in ſeeking how oft 65 in 217, (the firſt three 
Figures of the Dividend) I find the Unit's Placa of 
the Diviſor to fall under the Unit's Place of the Di- 
vidend ; -therefore the firſt Figure in the 0 8 will 
be Units, and all the reſt Decimals. Or, by the ſe- 
cond Rule, there being two Places of Decimals in 
the Dividend, and ne Decimals in the Diviſor, there - 
fore the Exceſs of decimal Places in the Dividend, 
above the Diviſor, is two; ſo when the Diviſion is 
ended, ſeparate two Places in the Quotient, towards 
the Right Hand by a Point. See the Work. j 
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Aan 3. Let bil 15975 be divided by 13 veg 
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In this Example, 3, the Unit's Place of the Diviſor, 
ſalls under 6, the Ten's Place of the Dividend; there - 
Fore (by the firft Rule) the firſt Figure in the Quotient 
is Tens: Or, by the ſecond Rule, the Exceſs of De- 
cimal Places in the Dividend, above the Diviſor, is 1 
three ; there being five Places of Decimals in the Di- 
vidend, and but tio in the Diviſor, ſo there muſt be. 
three Places of Docimaie | in the Quotient, 
332} 
\ Janie 4 Let 1 g. Gy: 51 Wo be divided by 375. 69. 
nnen 75590 en 


Fc 22 * r r 
1 N e be A * 1 
bo . ” 5 2. n 
5 ++; 2s 07 ” For „ 


1 2 — . — W K * . W 6 EE 
1 a 1 = 2 2 Nr r ae wb cy = 3 Wo M — 2 NEST TY We.) r BO 34 "ONS £32.66 MF: Bd hp ns 8 2 £ I 77 DE : p 

eh K 1 EE. c Rita aaa one Wye a 1 Os OC 3 TR CATE, . be . 2 * . DFT Jr. ͤ ern : 

8 r FA, OO 3 _— X e 2 n FT 2 r 2 2 2 We 2 2 8 8 1 n 1 . SIE IL r 1 8 8 TY hr er IRE rg Ss ET a AW Sh 
RJ 8 2 1 955 OE ORE ST pL ICS uGEs . + 8 OY WO ORE WT IG 8 - DN, ccc c _ 9 1 es 5 x - 9 4 
42 . 8 DAR EF 5 ne 7 Le! ER ONT ERS: „ 27277 8 2 OP 8 "Fa n 
%, r RE EO RIES : r _ STR # a, : 
4 * nr 2 1 _ W a 


art J. 


25. 


In 


. „ — * * 1 % mo 2 8 99 <a Can 
838 J ͤ RARITY SI —— RG 0 8 S buns be 5: Pcs rs 

2 9 r 8 09, LAS as 5 1 in e e Ra — 4 1 8 

S ·ů· IT 8 7 — 2 e eme ee 8 3 . N 5 

> KS Tarr, * * N Re Sor 2 r 3 8 Ee Es + PLE * F 9 8 8 

PR CCG cc er > 

3 TIL & >a Re ISL SL 81 5 DSS N e 
- * * , n - * e. F > 
4 3 n n 2 25 — 


2 


— 
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In this Example, 5, in the Unit's Place of the Di- 
viſor, falls under 7, the ſecond Place of Decimals in 


4 the Dividend; therefore (by the firſt Rule) the firſt 


Figure in the Quotient is. in- the fecpnd Place of De- 


A | cimals 3 ſo that you muſt. put a Cypher before the 


firſt Figure in the Quotient; and by the ſecond Rule, 


the Exceſs of decimal Places in the Dividend, above 


the Number of decimal Plaees- in the Diviſor, is 4; 
for the decimal Places in the Dividend is 6, and 


the Number of Places in the Diviſor but two; there- 


fore there muſt be four Places of Decimals in the 
Quotient. But the Diviſion being finiſh'd after the 


common Way, the Figures in the Quotient are but 
three; therefore you muſt prefix a Cypher before the 
ſignificant Figures. T8 5 | 


Example 5. Let 72.1564 be divided by .1 347. 
01347)72-1564(5 35.68 


7654 + 
9%%/%/% 
11080 


304 


In this Example, the Diviſor being a: Decimal, the 
firſt Figure thereof falls under the Ten's Place in the 
Dividend; therefore the Units (if there had been 
any) ſhould fall under the Hundred's Place in the Di- 
vidend, and ſo the firſt Figure in the Quotient is 
Hundreds. And, by the ſecond Rule, there being 
four Places of Decimals in the Dividend, and as many 
in the Diviſor, ſo the Exceſs is nothing; but in di- 


viding I put two Cyphers to the Remainders, and con 


tinue the Diviſion to two Places farther ; ſo I have two 


3 Places of Decimals. See the Work. 
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| Example 6. Let ths be divided by 0457. 


457). 4250000{s. 735 


1 
In this Example, _ Unit's Place of the Diviſor Hh 
(if there had been any) would fall under the Unit's © 
Place of the Dividend; therefore the firſt Figure ß 
the Quotient is Units. And, by the ſecond Rule, 
there being ſeven Places of Decimals in the Dividend, 
and but four Places in the Diviſor, ſo the Exceſs is 
three ; therefore there muſt be three Places of De- 
cimals in the Quotient. 
I ſhall ſet down only the Work of ſome few Ex- 


00456). 00000597g1(; 00131. 
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6. Diviſion of Dzctmars. 2 
Let it be divided by 282. 
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Diviſion of DE: erMALs contracted. 


1 N Diviſion of Decimals the common Way, when 
the Diviſor hath many Figures, and it is requir'd 
to continue the Diviſion till the Value of the Re- 
mainder be but ſmall, the Operation will ſometimes 
be large and tedious, but may be excellently contracted 
by the following Method. | 


The RU LE. 


By the firſt Rule of chis Chapter, [page 20.) find 
what 1s the Value of the firſt Figure in the Quotient ; 
then, by knowing the firſt Figure's Denomination, 
you may have as many or as few Places of Decimads 
as you pleaſe, by taking as many of the Left Hand 
Figures of the Diviſor as you think convenient for the 
firſt Diviſor; and then take as many Figures of the 
Dividend as wall anſwer them; and in dividing, omit 
one Figure of the Diviſor at each following Operation. 
A few Examples will make it plain. ; 


Example 1. Let 721. 17562 be divided by 2.25743 ; 
and let there be three Places of Decimils in the 
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Contrafted Diviſion. 


2.25743)721.175|62(3 19.467 
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In this Example, the Unit's Place of the Divifor 


falls under the Hundred's Place in the Dividend, and 
it is requir'd, that three Places of Decimals be in the 


Quotient; ſo there muſt be ſix Places in all, that is, 
three Places of whole Numbers, and three Places of 
Decimals. Then, becauſe I can have the Divifor in 
the firſt fix Figures of the Dividend, I cut off the 62 
with a Daſh of the Pen, as uſeleſs ; then I ſeek how oft 
the Diviſor in the Dividend, and the Anſwer is three 
times; put 3 in the Quotient, and multiply and ſub- 
tract as in common Diviſion, and the Remainder is 
43946. Then prick off the 3 in the Diviſor, and 


ſeex how often the remaining Figures may be had in 


43946, the Remainder, which can be but once ; put 1 
in the Quotient, and multiply and ſubtract, and the 
next Remainder is 21372. Then prick off the 4 in 
the Diviſor, and ſeek how often the remaining Fi- 
gures may be had in 21372, which will be 9 times; 
put 9 in the Quotient; multiply thus, ſaying g 

e | times 
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times 4 is 36, for Which I carry 4, lin reſpect of the 
4 laſt prick d off) and g times 7 is 63, and 4 is 67 ; 
fet down 7, and carry 6, and ſo proceed till the Divi- 
ſion be finiſh'd, always reſpecting the Increaſe made 
from the Figures prick'd off. Obſerve the Work which 
will better inform you than many Words. 
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1 have ſet 3 the Work of this laſt Fun at 
large, according to the common Way, that thereby 
the Learner may ſee the Reaſon of the Rule, all the 
Figures on the Right ds the MII, Line We 
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6 HM aanple 2. Let 5 17 1.59165 be divided by 8.758615, 
Fo 6 * and let 1 be read that four Places of Decimals be 
Divi: | prick'd off in the Quotient. ; 
rs) zr. grofle go 
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In this Example, I can't have 8, the firſt Figure in: 
the Diviſor, in 5, the firſt Figure of the Dividend; 
ſo that the Unit's Place of the Diviſor falls under the 

. Wt Hundred's Place of the Dividend; ſo that there will 

ple at be ſeven Figures in the Quotient, that is, three of 

ereby whole Numbers, and four of Decimals; therefore there 

I the q muſt be 7 Figures in the Diviſor, (becauſe the Number 

being of Places in the Diviſor and Quotient will be equal) 

and there muſt be eight Places in the Dividend; ſo 
that I cut off the Figure 5 with a Daſh, as uſeleſs. 

hs having proportion'd the Dividend to the Divi- 

ſor, and both to the Number of Places or Figures 

deſir'd in the Quotient, I proceed to divide as before, 
fay ing how often 8 in 51, which will be 5 times; 
put 5 in the Quotient, and multiply. and. ſubtract, 
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and the Remainder is 7922841. Then I prick off 


the firſt Figure in the Diviſor, 5, and ſeek how often 


the remaining Figures of the Diviſor in the aforeſaid 2 


Remainder, which I find nine times; put 9 in the 
Quotient, and multiply thereby, ſaying 9 times 5 
(the Figure prick'd off) is 45, for which I carry 5, 
and fay ꝙ times 1 is 9, and 5 I carry is 14; ſet down 
4, and carry 1, and proceed to multiply the reſt of 
the Figures, and ſubtract, and the Remainder will 


be 40087. Then prick off the Figure 1, and ſeek 


how often 87586 in the Remainder 40087, the An- 
ſwer will be o; fo put o in the Quotient, and prick 
off the Figure 6, and ſeek how often 8758 in 40087, 
which will be four times; put 4 in the Quotient, and 
multiply, ſaying 4 times 6 (the Figure laſt prick'd 
off) is 24, for which I carry 2, and ſay 4 times 8 is 
32, and 2 J carry is 34 3 ſet down 4, and carry 33 
multiply the reſt of the Figures, and ſubtract as before, 


and ſo proceed after the ſame manner, until all the 


Figures of the Diviſor be prick'd off, to the laſt Figure, 


See the Work. 179] 


Example 3. Let 25.1367 be divided by 217.3543, 
and let there be five Places of Decimals in the Quo- 
wn: = od is 5 16 

In this Example, 7, the Unit's Place of the Diviſor, 
falls under 1, the firſt Place of Decimals; therefore the 
Arſt Figure of the Quotient is in the firſt Place of 


Decimals, ſo the Quotient will be all Decimals: Then, 


becauſe the Quotient Figures, and the Figures of the 


Diviſor, will be of an equal Number, daſh off the 43 


in the Diviſor, and the 7 in the Dividend, a8 uſeleis, 
and divide as before. ? ' 4 
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Alcho' I have hitherto given Directions for pro- 
portioning the Diviſor and Dividend, ſo as to bring 


into the Quotient what Number of Decimals you 
= pleaſe, yet there is no abſolute Neceſſity for it; but 
vou may carry on your Diviſion to what Degree you 


pleaſe, before you begin to prick off the Figures of 
the Diviſor, in order to contra& the Work, as in the 
following Examples, where it is not requir'd to prick 
oft any determinate Number of Decimals, but it may 
be dane according to Diſcretion. | | 
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CH AP. VM. 
Extraction of the SQUARE Roor. 
If a Square Number be given, 
O find the Root thereof, that 1 to find out ſuch 
a Number, as being multiply'd into itſelf, the 
Product ſhall be equal to the Number given ; ſuch 


4254 9 Y Operation, is call'd, The Extraction of the Square Root; 
'5 " XM which to do, obſerve the following Directions. 
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Pau. FEET 1111 25 | 36 | 49 [8 


34 Evtraſtion of the Squire Root. Part I. 


1, You muſt point your given Number; that is, 
make a Point or Prick over the Unit's Place, another 
upon the H ned, and fo Hom: _ ſecond r 2 
chrolehtut ©> bas g de 24 

-24/p, Then ſeek. the greateſt ſquare N er d in the 7 
firſt Point towards the Left Hand, placing the ſquare 
Number under the firſt Point, and the Root thereof 
in the Quotient, and ſubtract the ſaid ſquare Number 
from the firſt Point, and to the Remainder bring down 8 
the next Point, and call that the Reſolvenc. H 

zaly, Then double the Quotient, and place it, foe 1 
a Diviſor, on the Left Hand of the Reſolvend; and 
ſeek how often the Diviſor is contained in the Reſol- 
vend, ( reſerving always the Unit's Place) and put 
the Anſwer in the Quotient, and alio on the Right i 
Hand Side of the Diviſor; then multiply by the Fi- 
gure laſt put in the Quotient, and ſubtract the Product 
from the Reſolvend, (as in common Diviſion) and 
bring down the next Point to the Remainder, hs there 
be any more) and procged as before. 1 
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A TAT I of Squares and Cubes, and their 
maß F 
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Example 1. Let 4489 be a Number given, and let 
the ſquare Root thereo? be requir'd. 
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ap. . Eatrattion of the Squdte Root. 35 


Firſt, Point the given Number, as before directed; 
then, by the little Table aforegoing, ſeek: the great- 
Hand) which you will find to be 36, and 6 the Root; 
put 36 under £4. and 6 in the Quotient, and ſabtract 


36 from 44, and there remains 8. Then to that 8 
bring down the other Point 89, placing it on the 


Right Hand, ſo it makes 889 for a Reſolvend; then 


double the Quotient 6, and it makes 12, which place 


on the Left Hand for a Diviſor, and ſeek how often 
12 in 88, (reſerving the Unit's Place) the Anſwer is 
7 times; which put in the Quotient, and alſo on the 
Right Hand Side of the Diviſor, and multiply 127 by 


7, as in common Diviſion, and the Product is 889, 


which ſubtracted from the Reſolvend, there remams 
nothing; ſo is your Work finiſh'd; and the ſquare 
Root of 4489 is 67 ; which Root if you multiply by 
itſelf, that is 67 by 67, the Product will be 4489, 
equal to the given ſquare Number, and proves the 


Example 2. Let 1 06929, bea Number given, and le? 


I 66929 325 
9 | 
62) 169 Reſolvend. 
124 Product. 


64774529 Reſolv. 
45 29 Product. 


Firſt, Point your given Number, as before directed, 
putting a Point upon the Units, Hundreds, and Tens 
of Thouſands ; then ſeek what is the greateſt ſquare 
Number in 10, (the firſt Point) which by the es 

00 Table 
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36 Erxtractian of the Square Root. Part I. 
Table you will find to be q, and 3 the Root thereof; 
put 9 under 10, and 3 in the Quotient; then ſubtract ⁶ 
9 out of 10, and there remains 1 ; to which bring down 
60, the next Point, and it makes 169 for the Refolvend; 
then double the Quotient 3, and it makes 6, which 
place on the Left Hand of the Reſolvend for a Diviſor, 
and ſeek how often 6 in 16; the Anſwer is twice; put 
2 in the Quotient, and alſo on the Right Hand of the 
Diviſor, making it 62. Then multiply 62 by the 2 you 
put in the Quotient, and the Product is 124; which 
ſubtract from the Reſolvend, and there remains 45; to 
which bring down 29, the next Point, and it makes 
45 29 for a new Reſolvend. Then double the Quotient 
32, and it makes 64, which place on the Left Side the 
Reſolvend for a Diviſor, and ſeek how oft 64 in 45 2, 
which you will find 7 times; put 7 in the Quotient, 
and alſo on the Right Hand of the Diviſor, making it 
647, which multiply'd by the 7 in the Quotient, it 
makes 4529, which ſubtracted from the Reſolvend, 
there remains nothing. So 327 is, the ſquare Root of 
the given Number. 


Example 3. Let 2268741 be a ſquare Number given, 
the Root whereof is requir'd. 


2268741) 1506.23 
I 
25)126 
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if 3006018711 
if 18036 
i 30122,70500 
1 604244 
11 304 243) 1025600 
41 X 903729 
+ Remains .121871 Having 
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Having pointed thee BYE Number as before di- 
rected, ſeek what is the gteateſt ſquare Number in 
the firſt Point 2, which is one; put t, the Square, un- 
der 2, and 1, the Root thereps, in the Quotient; ſub- 
tract 1 from 2, and there remains 1; to which bring 
down the next Point, 26, and ſet on the Right Hand, 
making it 126 ; double the 1 in the Quotient; which 
makes 2; ſet 2 on the Left Hand for a Diviſor, and 
ask how often 2 in 12, which will be 5 times; put 5 
in the Quotient, and alſo on the Right Hand of the 
Diviſor, making it 25 ; multiply bs.in common, Dig | 
viſion) 25 by 5, and ſubtract the Product, 125 from 
126, and there remains 1. Bring dawn 1 Point, 
387, and it makes 187 for a new Relolvend ; and 
double the 15 in the, Quotient, it makes zo for a new 
Diviſor. Then ſeek how often) 38 in ! $:"which you 
can't have; ſo that you muſt put o in the Quotient, 
and alſo on the Right Hand of the Diviſor, and bring 


+ oF 
down the next Point, and it makes 18741 for an- 
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given, 


Having 
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other new Reſolvend. Then ſeek how often zoo in 
1874, which will be 6 times; put 6 in the Quotient, 
aan alſo on the Right Hand of the Dixiſor; multiply 
and ſubtract, and the Remainder will be 70. Now, 
if you have a Mind to find the Value of the Re- 
mainder, you may annex Cyphers, by two at a time, 
to the Remainders, and fo proſecute the Work to what 
Number of decimal Parts you pleaſe ; thus, to 705 
annex two Cyphers, and it will mere 70500, and 
the Quotient, doubled, is 3012 for a Diviſor : Then 
ſeek how often 3012 in 7050, (rejecting the Unit's 
| Place) which will be twice; put 2 in the Quotient, 
and alſo on the Right Hand of the Diviſor, and mul- 
& tiply and ſubtract as before, and the Remainder will 
be 10256; to which annex two Cyphers, and proceed 
Jas before, and you will get a 3 in the Quotient next. 
ds the ſquare Root of the given Number is 1506.23 
which being ſquar'd, or multiply'd, by. itſelf, and the 
laſt Remainder added, will make the given Number as 
follows. eee 
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Example 2. 254 751417: 5745 56866 4 Root, 


16601114 
998 | 
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1726011817 
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L 17336075334. 
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Ik the given Number be a mis d N umber, vis con 
” fiſting of a whole Number and a Decimal together, 
make the Number of decimal Places even, that is, 2, 
4. 6, 8, Se. that fo there may a Point fall upon the 


1 Unit's Place of the whole Numbers, as in this laſt 
Example, and in that — 
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0 rain W che Sytart Noot: Part I. 


- Example 3. Let 65671437912 27 77019 to find the 
en W apo vote! * + 


6560 815784810. Root. 
5 Menn 58 
1614690751 53554001 
161 
16203)61437 
48609 
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16267) 1282851 
- 12344069 
1620749)14838220 
14586741 


de . . Remains ae, 


| 5 this Bap "bers are fro Places of Wa ; 
therefore put a Cypher to it, to' make it even, that 
- ſo there may a Point fall upon 4, the Unit's Place. 


To find the Square Root of a Fraction. 


If it be a decimal Fraction, the Work differs no- 
thing from the Examples aforegoing, only you muſt 
be mindful to point your given Number aright; for 
(as was before directed) the Number of Places muſt 
always be made even, and then begin to point at the 
Right Hand, as in whole Numbers. 

If it be a vulgar Fraction, it muſt be reduc'd to a 
Decimal, by the firſt Rule of the ſecond Chapter. 


I ſhall give an Example or two in each Caſe, and 
ſo conclude this Chapter. 


Let 


'l. Chap:-7. Exrrattion of the Sqhare Noot. 

the Let 125 be a decimal Fraction given. 4 h 

Root is requir'd 4 and let it be requir'd to have four - 

Places of Decimals in how! Root. 

ot. 29955 
12500000. 3535 
9 


65) 350 
325 
703) a5 %%,ꝗ 

os Hl 
| 7065) 39100 5 
35325 


— —ƷEẽͤ— 


3778 


In this Example there muſt be five Cyphers an- 


: nex'd,? becauſe two Places in the Square make but one: 
nals; in the Root. 


. Let the fquare Root of 007 75 be requir'd... 
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* Bourahiun of the Square Root. Part 1. 


"Tet 3 be 4 vul r F ration ee, whoſe ſquare 
Kor is Fequir'd. r 
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Reduce this 3 to a Decimal, it makes $78 3 to 
which annex Cyphers, and extract the ſquare Root, as 
if it was a whole Number. So the Root is . 9354. 


Let 9,5 be a r F do. Whom ſquare Root 3 is 
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Chap. 8. Extra#tion of the Cube Root. 43 
In extracting the Root of this, becauſe the firſt Point 
conſiſts of Cyphers, there muſt be a Cypher put firſt 
in the Quotient. 
Fo prove this Rule, ſquare the Root, and to the 
Product add the Remainder, as was before directed. 
To ſquare a Number, is to multiply it by itſelf ; and 


to cube it, is to multiply the . de of che Number 
by the Number en . 


n, x ebe, ur En ur 


0 H A P. VIII. 
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O extract the Cube Root, is nothing elſe mt to 
find fuch a Number, as being firſt multiply'd 
into itſelf, and then into that Product, produceth the 

given Number; which to perform, obſerve theſe fol- 
towing Directions. 


1/7, You muſt point your given Number, beginning 
with the Unit's Place, and make a Point, or Dot, Over 


_ every third Figure towards the Left Hand. 


24ly, Seele the greateſt Cube Number in the- firſt 
Point, towards the Left Hand, putting the Root there- 
of in the Quotient, and the ſaid Cube Number under 
the firſt Point, and ſubtract it therefrom, and to the 
Remainder bring down the next Point, and call that 
the Reſolvend. 


zi, Triple the 8 and * it under the 
Reſolvend; the Unit's Place of this under the Ten's 
Place of the Reſolvend; and call this the triple 
Quotient. | 


4% Ju, Square the Quotient, and triple the Square, 
and 0 place it duler the triple Quotient ; the Units of 
| | this 


5 all reſpetts as before. 


44 Extraftion of the Cube Root, Part 1. | 
this under the Ten's Place of the wiple Ant and 


call this the triple Square. 


5thly, Add theſe. two together, in the ſame Order as 


they ſtand, aud the Sum ſhall be the Diviſor. 


Gt hy, Seek how often the Diviſor is contain'd in 


the Reſolvend, rejecting the Unit's Place of the Re- 


ſolvend, (as in the Square Root) and put the Anſwer 


in the Quotient. 


auth Cube the Pine ul ot. in the 1 
and put the Unit's Place thereof under the Unit's Place 


of the Reſolvend. 


8th, Multiply the Square of the Figure. laft put 


in the Quotient, into the triple Quotient, and place 
the Product under the laſt, one Place more to the 
| Left Hand. 


gthly, Multiply the triple Square by the Fi igure laſt 


Pyt in the Quotient, and place it under the laſt, one 
Place more to the Left Hand. 


10thly, Add the three laſt Numbers together, in the 


ſame Order as they ſtand, 1 call that the Subtra⸗ 
hend. 


Laſily, Subtract the 3 from 4s Reſolvend, 


and if there be another Point, bring it down in the Ke- 
mainder, and call that a new Reſolvend, and proceed | in 
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and it makes 108, which write under the triple Quo- 


tuo Numbers together, and they make 1098 for the 


Chap. 8. »Zkinafion of ie Cube RO 4 


Example 1. Let 314432 be a Cubick Number, 


whoſe Root is requir'd. TTY od 


£37 TEES: 200 ane FS. 30+ * 
314432(68 Rod tt got 
11 % wo i $352 
98432 Reſolvend. 

13 Triple Quotient of 6. _ 

108 Triple Square of theQuotient 6, 


1098 Diviſor. 
F ons db dab; palgton: al furs 

512 Cube of 8, the laſt Figure of the Root. 
1152 The Square of 8, by the triple Quotient, 
804 The triple Square of the Quotient 6 by 8, 


98432 The Subtrahend. 


AF 


After you have pointed the given Number, ſeek 
what is the greateſt Cube Number in 314, the firſt 
Point, which, by the former little Table, (Page 34.) 
you will find to be 216, which is the neareſt that 1s 
leſs than 314, and its Root is 6; which put in the 
Quotient, and 216 under 314, and ſubtract it there- 
from, and there remains 98 3 to which bring down 
the next Point, 432, and annex to 98; ſo will it 
make 98432 for the Reſolvend. Then triple the Quo- 
tient 6, it makes 18, which write down, the Unit's 
Place, 8, under 3, the Ten's Place of the Reſolvend. 
Then ſquare the Quotient 6, and triple that Square, 


tient, one Place toward the Left Hand; then add thoſe 


Diviſor. Then ſeek how often the Diviſor is con- 

tain'd in the Reſolvend, (rejecting the Unit's Place 

thereof) that is, how often 1098 in 9843, which is 
; | 8 times; 


8 times; put $ in the Quotient, and the Cube thereof 
below the Diviſor, the Unit's Place under the Unit's 


Place of the Reſolvend. Then ſquare the 8 laſt put 

in the Quotient, and multiply 64, the Square thereof, 
by the triple Quotient, 183 the Product is 11523 ſet 

this under the Cube of 8, the Units of this under the 
Tens of that. Then multiply the triple Square of the 
Quotient by 8, the Figure laſt put in the Quotient, 
the Product is 864 ; ſet this down under the laſt Pro- 
duct, a Place more to the Left Hand. Then draw a 
Line under thoſe three, and add them together, and 
the Sum is 98432, which is called * 3 
which being ſubtracted from the Reſolvend, the Re- 
mainder is nothing; which ſhews the Number to be 
a true cubick Number, whoſe Root is 68; that is, if 
68 be cub'd, it will make 314432. , 


For, if 68 be multiply'd by 68, the Product will 
be 4624 ; and this Product, multiply d again by 68, 
the laſt Product is 314432, which ſhews the Work te 
be right. e N 


The Work. 408 


The Proof. 314432 


Example 2. Let the Cube Root of 5735339 be 

requir'd. . 
After you have pointed the given Number, ſeek 
what is the greateſt Cube Number in 5, TNT 
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Chap. B. Extraion of the Cubs Root. 4 
which (by the little Table, page 34.) you will find to 
be 1; which place under 5, and 1, the Root thereof, 
in the Quotient; and ſubtract 1 from 5; and there 


remains 43 to which bring down the next Point, it 
makes 4735 for the Reſolvend. Then triple the 1, 


and it makes 3; and the Square of 1 is 1, and the 
Triple thereof is 3; which ſet one under another, in 
their Order, and added, makes zz for the Diviſor. 
Seek how often the Diviſor in the Reſolvend, and 
proceed as in the laſt Example. 5 


57353390179 Root. 

1 | | 

7730 Reſolvend. = 

"'3 The Triple of the Quotient 1, the firſt Figure. 


R 3 The triple Square of the Quotient 1. 


33 The Diviſor. 


343 The Cube of 5, the ſecond Figure of the Root. 
147 The Square of 7, multipl. in tne triple Quot. 3. 
21 The triple Square of the Quot. multiply'd by 7. 


2913 The Subtrahend. 

822339 The new Reſolvend. 

Fi The Triple of the Quot. 17, the two firſt Fig. 
867 The triple Square of the Quotient 17. 
8721 Diviſor. 

729 The Cube of q, the laſt Figure of the Root. 
4131 The Square of q, multip. by the trip. Quot. 51: 
7803 The triple Square of the Quotient 867 by 9. 
822339 The Subtrahend, 
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In this Example, 33, the firſt Diviſor ſeems to be 
contain'd more than ſeven times in 4735, the Re- 
ſolvend; but if you work with 9, or 8, you will find, 
that the Subtrahend will be greater than the Re- 


9 
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Some more Examples for Prafite, * 
32461759(319 The Root, 
27 1 


5461 Reſolvend. 


9 The Triple of 3. 
27 Phetnple Square of 3. 


279 The Diviſor. | 

1 The Cube of 1, the ſecond Figure. 
9 The: triple Quotient, by the Square of 1. _ 
27 The triple Square, multip. by 1, the 2d Figure. 


2791 'The Subtrahend. 


2670759 A new Reſolvend. 
The Triple of 31. 
2883 The triple Square of 31. 


CO ea ne 


28923 The Diviſor. 


729 The Cube of 9, the laſt Figure. 
7533 The Square of q, by 93, the triple Quotient. 
25947 The triple Square 2883 by g. 


2670759 The Subtrahend. 
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14 Chap. 8. Extraction of the Cube Root. 49 g 


ad, 3846045190439 The Root. 
de- 64 


— — 


20604 Reſolvend. 


12 The Triple of 4. | 
4s The triple Square of 4. 


492 'The Diviſor. 


— — 


27 The Cube of 3. 
108 The Square of 3, by the triple Quotient 
144 The triple Square by z. 


15507 The Subtrahend. 


50975 19 The Reſolvend. 


129 The Triple of 43. 
5547 The triple Square of 43. 
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55 599 The Diviſor. 
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729 The Cube of q. 
10449 The Square of 9 by 129. 


49923 The triple Square by . 
5997519 19 The Subtrakend. 
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Bo Extraction of the Cube Root. 


247007170550 


216 


4 ESR Reſolvend. 


18 The Triple of 6. 
108 The triple Square of 6. 
1098 The Diviſor. 
27 The Cube of 3, the 2d Figure. 
162 The triple Square of 3 by 18. 
324 The triple Square 108 by 3. 


— — 


34047 The Subtrahend. 
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9650989 Reſolvend. 


— on — 


189 The Triple of 63. 
11907 The triple Square of 63. 


119259 The Diviſor. 
512 The Cube of 8. 
12096 The Square of 8 by 189 
95256 The triple Square 11907 by $, 


9647072 The Subtrahend. 


3917 The Remainder, 


Part L 


25917 


T0 1. ww. 


t J. 
2591 7056(295.9 


| 7917 The Reſolvend. 
6 The Triple of 2. 
12 The triple Square of 2. 
| 786 The Diviſor. 


—— 


486 The Square of by 6. 
108 The triple Square by 9g. 
16389 The Subtrahend. 

1528056 The Reſolvend. 

87 The Triple of 29. 
ow Lat. 
25317 The Diviſor. 
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The Square of 5 by 87. 
The triple Square by 5. 
1283375 The Subtrahend. 
244681000 The Reſolvend. 
885 The Triple of 295. 
© 261075 
2611635 The Diviſor. 


— —— — — 


2349675 
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235685 079 The Subtrahend. 


899 5921 The Remainder. 
. | F. 2 


25917 


729 The Cube of q, the 2d F igure. 


The triple Square of 29. 


Chap. $. Extraction of the Cube Root. 3 


In this Ex- 


ample I annex 


3 Cyphers to 
the Remain- 
der, which 


makes the 3d 


Reſolvend; by 
which means 
F bring one 
Place of Deci- 
mals. And ſo 
you may pro- 
ceed to more 
decimal Places 
at Pleafure, by 
annexing three 
Cyphers to the 
next Remain - 


| | der, and car- 
125 The Cube of 5, the 3d Fig. 


rving on the 
Work as be- 


The Triple Square of 295. 


729 The Cube of , the laſt F igure. 
71685 The Square of g by 885. 
The triple Square by g. 
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220698101 25(2805 
8 


14069 Reſolvend. 


6 The Triple of 2. 
1 Tb pee Square of 2. 


OO 3 — 


126 The Diviſor. 


5 12 The Cube of 8. 
384 The Square of 8 by 6. 
go The triple Square by 8. 


13952 The Subtrahend. 


——— — —e— 


117810ʃ 25 New Reſolvend. 


84 The Triple of 28. 


2352 The triple Square of 28. 


23604 Diviſor. 


840 The Triple of 280. 


2 23 5200 The triple _ of 280. 


2352840 New Diviſor. | 


—_— 


13 4 Cube of 5. 
21000 Square of 5 by 840. 
Triple Square by 5. 


— — —— 
—— — 


1 ee Subtrahend. 


In this Ex- 
ample 13952 


being ſubtract- 


ed from the 


Reſolv. 14069, 


the Remain- 


der is 117 ; to 


which bring 


down 810, the 


third Point, 


and it makes 


117810, for a 
new Reſolv. 
and the next 
Diviſor is 
23604, which 
you cannot 
have in the 
ſaid Reſolv. 
( the Unrat's 


Place being re- 


jetted; ; ſo you 


muſt put o in 


the Quotient, 
and 
Diviſor { af- 
ter you have 
brought down 
your laſt Point 
to the Reſol- 
vend) ; which 
new Diviſor 


is 2352840; 
which you'll 


find to be con- 
tain'd 5 times. 
So proceed to 
finiſh the reſt 
of the Work. 


93759. 


n 
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93759 $75070(45 42 
64 


29759 The Reſolvend. 


12 The Triple of 4, the firſt Figure. 
48 The triple Square of 4. 


492 The Diviſor. 


125 The Cabe of 5, the 2d Figure. 
300 The Square of 5 by 12, the triple Quotient. 
240 The triple Square by 5. 


27127 The Subtrahend. 
2634575 The Reſolvend. 
135 The Triple of 45. 
6075 The triple Square of 45: 
55885 The Diviſor. 
— 84 The Cube of 4. 


2160 The Square of 4 by 135. 
24300 The triple Square by ** 


— — 


2451664 "Ins: Subtrahend. 


182911 100 The Ried. 


ant of 


1362 'The Triple of 45. 4 
618348 The triple Square of 45.4. 


— — — — 


6184842 The Diviſor. 
me” The Cube of 2. | 
5448 The Square of 2 by 1362. 
236696 The triple Square by 2. 


123724088 The Subtrahend. 


591 186982 The Remainder. 
| 6 1 3 | Ta 
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15 extracting the Cube Root of a mix'd Number, 
always obſerve to make the decimal Part to conſiſt of 
either three, ſix, nine, &c. Places, that is, always 
to conſiſt of even Points, as in the laſt Example, 
where the decimal Places were five, to which I an- 
nex'd a Cypher to make up fix, and fo I proceed to 
point it; and by that means I have a Point falls upon 
the Unit's Place of whole Numbers, which you muſt 
always ooterye. 


To extra the Cunt RoorT out of < a 
Fraction. 


This is the ſame to do as in whole Numbers, obſerve 
but the foregoing Directions for the true pointing 
thereof; for, as was before directed, the Decimal muſt 
always conſiſt of three, ſix, nine, Ge. Places; ; and if 
it be not fo, it muſt be made fo, by.annexing of Cy- 
phers, as is aboveſaid. 

If the Cube Rost of a vulgar Fraction be requir'd, 


you muſt firſt reduce it to a Decimal, and then extract 


the Root thereof. 
Examples of each follow. 


Example 


req! 


ple 


Examtle 1. 


Chap. 8. Extraction f the Cube Root. 55 
Let the Cube Root of .401719179 be 


401719179 (.737 Root. 
343 


— 


58719 Reſolvend. 


21 Triple of 7. 
147 Triple Square of 7. 


1491 Diviſor. 

27 Cube of z. 

189 Square of 3 by 21. 
441 Triple Square by 3. 


46017 Subtrahend 


12702179 Reſolvend. 
219 Triple of 73. 
15987 Triple Square of 73. 


160089 Diviſor. 


343 Cube of 7. 
10731 Square of 7 by 219. 
111909 Triple Square by 7. 


112985 3 Subtrahend. 


1406236 Remainder. 
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Example 2. Let the Cube Root of. ooo 1416 be re- 
quir'd. : | 
.000141600 (.052 Root, 
125 


16600 Reſolvend. 


15 The Triple of 5. 

75 Triple Square of 5. 
765 Diviſor. I 
8 Cube of 2. | 

60 The Square of 2 by 15. 
180 Triple Square by 2. 


15 608 Subtrahend. 


BEDS. Mp —— 


992 Remainder. 


Example 5. Let ,+ yp be a vulgar Fraction, whoſe 
Cube Root is requir'd. 


By the firſt Rule of Chapter II. reduce the vulgar 
Fraction to a Decimal. | 


276) 5.000000000 (018115942 


2240 
320 
440 
1640 
2600 
1160 
560 


8 


0181159 


Cha 


I. 


re- 


hoſe 


Igar 


159 
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018115942 (-262 Root: 
8 | 


10115 Reſol w end. 
6s Triple of 2. 
12 Triple Squa. of 2. 


126 Diviſor. 

216 Cube of 6. 

216 Square of 6 by the wie 4 of 2. 
72 The triple Square by 6. 


ps = 


— 339942 Reſolvend. 
78 - Triple of 26. 
2028 Triple Square of 26. 


20358 Diviſor. 


s dCube of 2. 
312 Square of 2 by 78. 
4056 Triple Square 2028 by 2. 


408728 Subtrahend. 


131214 Remainder. 


Vou may prove the Truth of the Work, by cubing 
the Root found, as was ſhew'd in the firſt Example; 


and if any thing remains, add it to the ſaid Cube, 


and the Sum will be the given Number, if the Work 
15 rightly performed. | | | 


I will 
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I will ſhew the Proof of the fifth Example, (pag. 
$0.) the given Number being 259697989, whoſe ? 3 
oot is 638, it being a ſurd Number, there remains, 
3917. [ 
638 
638 
5104 
1914 
3828 
The Square 407044 
. 38 2 
3256352 yo 
1221132 ſe 
2442264 | 
| — —½ P- 
: The Cube 259694072 p. 
The Remainder add 3917 8 
Proof equal to che given Number 259697989 0 
CHA FF: 
Multiplication of Feet, Inches, and Parts. 
IN. the multiplying of Feet, Inches, Se. I ſhal 
endeavour to lay down ſuch eaſy and familiar 
Rules, as may eaſily be underſtood by the incaneſt 
Capacity. | | 6: 
EVE . 
de 


Example 


ains 
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Example 1. Let Feet ꝙ Inches be multiply'd by 
3 Feet 6 Inches. N 


9 
1 
2.0 

83 8 Pts. 
10 6 
27 16 


Firſt, Multiply 9 Inches by 3, faying, 3 times 


9 is 27 Inches, which make 2 Feet 3 Inches; ſet 


down 3 under Inches, and carry 2 to the Feet, ſay- 
ing, 3 times 7 is 21, and 2 that I carry make 23 
ſet down 23 under the Feet. 1 


Then begin with 6 Inches, ſaying, 6 times ꝙ is 54 
Parts, which is 4 Inches and 6 Parts; ſet down 6 
Parts, and carry 4, ſaying, 6 times 7 is 42, and 4 
that I carry is 46 Inches, which is 3 Feet 10 Inches; 


which ſet down, and add all up together, and the 


Product is 27 Feet 1 Inch 6 Parts. 


Exanple 2. Let 75 Feet 7 Inches be multiply d by 


p feet 8 Inches. 


3 
75 7 
i ita 
680 3 
co 48 
1 d. e 8 
Firſt, Multiply by 9 Feet, ſaying, 9 times 7 is 
63, which is 5 Feet 3 Inches; ſet down 3, and carry 
5, ſaying, 9 times 5 is 45, and 5 I carry is 50 ; ſet 
down o, and carry 5, ſaying, 9 times 7 is 63, and 5 
| a 1s 
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is 68; ſet down 68, and proceed to multiply by 8 
Inches, ſaying, 8 times 7 is 56; the Twelves in 56 
are four times; and 8 remains; ſet 8 a Place to the 
Right-hand, and carry 4: Then multiply 75 by 8, 
and the Product is 600, and 4 that I carry is 604, 
which divided by 12, the Quotient is 50 Feet, and 
4 remains; ſet down 50 Feet 4 Inches, and add all up 
together, and you will find the Product 730 Feet 7 
Inches 8 Parts. 


I will repeat the laſt Example again, and ſhew 
another Way to work it, which, I think, is better, 
and more expeditious, when there are more Figures 
than one in the Feet ; thus, 9 


F. I. 
7 
1 
680 3 55 
25 2 4 
1 
730 78 


Multiply by 9 Feet, firſt, as above directed; then, 
inſtead of multiplying by 8 Inches, let the 8 Inches 


be parted into ſuch aliquot or even Parts of a Foot, 


as you find to be contain'd in that Figure ; if you take 
ſuch Parts of the Multiphcand, and add them to the 
former Product, the Sum will give the Anſwer : 
Thus, 8 Inches may be parted into 4, and 4, becauſe 
4 is the third Part of 12. So, if you take the third 
Part of 75 Feet 7 Inches, and ſet it down twice, 
and add all together, the Sum will be 730 Feet 7 
Inches 8 Parts, the ſame as before; thus, ſay how often 
3 in 7, Which is twice; ſet down 2; then, becauſe 
twice 3 is 6, ſay, 6 out of 7, and there remains 1, 
for which you muſt add 10 to the 5, and it makes 15; 
then the Threes in 15 are 5 times; ſet down 5; and, 
becauſe 3 times 5 is 15, there is o remains. Then go 

FER $0 


4 


then, 
nches 


Foot, 


take 
the 
wer: 
cauſe 
third 
wice, 
et 7 
often 
cauſe 
"SA 
Ar 
N 

en go 
0 


Then, inſſead of multiplying by 9 Inches, take the 


Chap. 9. Myltiplieation. of Fre, 8c. 61x 


ſet 75 in the 2. Ne 7 3 is but | 
6, take 6 out of 7, and there remains ws which | 
is 12 Parts; then the Threes in 12 are 4 times, and 
o remains. So the third Part of 75 Feet 5 Inghes, 
is 25 Feet 2 Inches 4 Parts; which ſet down again, 
and add all together, the Sum is 730 Feet 7 Inches 
8 Parts; the fame as before 


94 


Example 3. Let y Feet 8 lebe be multiply'd h 
8 Feet 9 Inches. * 1 os INCL 4 by 


anni Sagt {06 39 34 LS 0 lire n | 
_ "Begin, ſirſt, to multiply by 8 Feet, laying, 8 times 
8 4 64 Inches, that is, Feet 4 Inches; ſet down 4 , 
Inches, and carry. 5, ſaying, 8 times 7 i 56, and 8 
I carry is 61,3 ſet down 1, and carry 6, ſaying, 8 
times 9 is 7a, and 6 I carry is 78, which ſet down: 


33 © Inches being half 12, and 3 the fourth Part; 
therefore take the half of 97 Feet 8 Inches, which 
is 48 Feet 10 Inches; and becauſe 3 is half 6, you 
may take the half of 48 Feet 10 Inches, which is 24 
Feet 5 Inches ; add all up together, and the Sum is 
554 Feet 7 Inches. See the Work, as above. 
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** 


Example 4. Let 35 Feet g Inches be multiply'd by | 
17 Feet 7 Inches. 75 3 9A Bare M1 ply | * | 


4 


$25 
18113 7 
e 
400 7808 


* = 
« 


* 


In this Example, becauſe there are more than 12 


Feet in the Multiplier, therefore I firſt multiply che 
75 by 17 Feet; then becauſe the aliquot Parts in 7 
Inches are 4 and z, that is, a third and a fourth, I 
take the third Part of 75 Feet - Inches, which is 
25 Feet 3 Inches, and che fourth Part thereof is 18 


Peet 11 Inches 3 arte; then the aliquot Parts of 9 


Inches are 6 und 3 chat is, half and a fourth y there- 
fore I take half 17 Feet, which-is 8 Reet 0 Inches, 


and the fourth Part is 4 Feet 3 Inebes (not mediling 
with the 7 Inches, becauſe that was multiply d into 

the 9 before) ; then add all #heſe together, and the 
Sum is 1331 Feet 14 Inches 3 Parts. dn DO" +5 


1 ' $&S + ar 
nn ene Nen 
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an, tf 5. Let 87 Feet 5 (Ops ils by 
5 Fe . "Ei EY G5 1 4 . } 4 Se 


A, Fe & . — * 
. hs i : . F i 1 
77 n + 1997 093 a+. SPAS ondont £ 399 doh M6 
1 2057 4 230k + 26> 1985. © $159 ..4 
— ; Fo Yd EA : 
1991-18 ei ne ITS 10 5553 
* +. # #F 5 4-44 
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0.716% 7 4371 $3 $77; 14's 
\ 4 1 261 » 1 | oh | 
J 7 7 29 1 8 
4 17 : 29 1. 8 N 


f 1 X * 4 v " . 
£4.53 # # F . 1 0 ! 1 ' 
"14 Yin | {1 2 80 ©. 22 Yi 6A 3 
es 2 mod 2 od ber —.— 8 
1 


Work 1 the ak , fy you 
have abt ho. the oo then take the aliquot Parts 
of 8 Inches, which is two Thirds; therefore take 
the third wh s 87 Feet 5 Inches, and ſet it down 

h e third Part of ts Inches, is 
5 Parts; ſet this am twice : Then 
the aliquot Parts, of 5 Inches are 4 and 1, that is, a 
third -Part and a, ewelfch Pard3. therefore take a third 
Part of 55, which is 11 Feet 8 Inches, and a twelfth 
Part of = is Feet 11 Inches; ſet all theſe one under 
another, pads 6 them together, and the Sum is 3117 


Feet 
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pirſt, moltipiy the Peet; ue taks the: fate: | 


Parts of 11, which Will be G 4 that is, an 


| half, a third, and a twelfth ; A abr take the half | 


of 259 Feet 2 Inches, whith is 129 Feet 7 Inches, 
and a third Part is 86 Feet 4 Inches 8 Parts, and 
the twelfth Part of 259 Feet 2 Inches is 21 Feet 7 
Inches 2 Parts; or (becauſe 1 is the fourth Part of 4) 


you may more * take the fourth Part of 86 Fer eet 


4 Inches 8 Parts, which is alſo 21 Feet 7 Inches 2 
Parts; then 2 Inches are the ſixth of 12, take the 
fixth of 48 Inches will be 8 Inches, "which place under 
the Inches; then add all together, and the Sum is 12677 
Feet 6 Inches 10 Parts: See the foregoing Work. 

I ſhall ſet down only the Working of ſome few Ex- 


amples i in Feet and Inches, and e 
20 __ Faces and e . ee 


* 
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In this Example, I fir 


22 Feet. Then begin with 12 ſaying, 5 times 


and 9 Seconds; : ſet down g Seconds a Place towards 
the Right-hand, and carry 3 Parts, ſaying, 5 times 
5 is 25, and 3 I carry is 28, which is 2 Inches and 
4 Parts ; ſet down 4 Parts, and carry 2, ſaying, 5 
times 7 is 30, and 2 J carry is 37, Which is 3 Fret 
Inch; ſet down 3 Feet 1 Inch, and begin to mul- 
tiply by 3 Parts, ſaying, 3 times q is 27 Thirds, that 
is, 2 Seconds and 3 Thirds; ſet down 3 Thirds, and 
carry 2, faying;' 3 times g i 5, and 2 1 carry is 
17, that is, 1 Part and 5 Seconds; fer down 5 Se- 
couds, and carry 1, faying, 3 times 7 is 21, and 11 
carry is 22, Which is 1 Inch and 10 Parts, which ſet 
down, and add all up, and the Product is 25 Feet 8 


Inches 6 Parts 2 Seconds 3 Thirds. 


1 
uS 


Note, That in multiplying Beet, Inches, and Parts, 


He. if] Feet be multiply d by Feet, the Product is Feet « 
and Feet multiply di by re the Frodu& is Inches; 


and 
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nt = De 


And the ne is tes 0 5 
by Feet, the Produk is Pafts, and the 7 
thereof is Inches; Pärts multi LAN bY Inches, the 


Produc! is Seconds, and the t 


— 
2 


—— — 


. $802 P. 
e 5 


ft thereof i, 
Parts ; and Parts multiplyd by Parts, the Product bs 
Thirds, and che twelfth Part Werse is Seconds. 80 
that if you begin to multiply Parts by Feet in the 
firſt Row, and Parts, by ' Ine 4 in the ſecond Row, 
and Parts by Parts in th the third Row, the firſt Figure 
in every Row will land a Place more towards the 
Right-hand, as you may ee in the laſt Example. 


Example 12. Let 37 Feet 7 Inches 5 Parts be mul. 
1 by 1 Fins 8 Inches 6 Parts. 


W 


* * „„ ox "oo . oP 
we 5 "ky ado. ow 3, + J.: ##- T8 
if i P. * 
* 35 1 1 - 
« m_ * } .* 


37 7. , en a * N s 
8 5 V 
. VV 
_ & » - a 0 


10 5 8 5 _ 
. 
n 
. n Hips 3 
r 20 ff., 121) 
„Nein AS it; 15 
ne 


% N * = 4 * 4 * 


irg, I multiply by 4 Feet, 1 times 5 bs 


20, which is 1 Inch 8 Parts; ſet down 85 and carry 
1, ſaying,” 4 times 7 is 28, and 1 1 carry is 29, 
which is 2 Feet 5 Inches; ſet down 5 Inches, and 


carry 2, faying, 4 times 7 is 28, and 2 L carry is 


30 3 ſet down o, and carry 3, and 1 # times 3 is 


12, and 3 is 15; ſet down 15. I begin with 


8 Inches; but, becauſe the N in in * Multiplicand 
are more than 12, it will be the beſt Way to work 
for the aliquot Parts ef 8; ſo here I work for: 4 
Inches, and ſet that down twice, 4 being the third 
Part of 12; therefore take the third Part of 37 Feet 


7 Inches 5 Parts, Which is 12 Feet 6 Inches - 5 


Parts 8 Seconds; ſet this down twice. Then 
with 6 Parts; but, inſtead of multiplying, take Halt 
| 37 


] 5 bs 
any 

29, 
„ wir 
Fry is 
3 * 
p with 
Jicand 
| work 
for 4 
third 
7. Feet 
hes 5 


begin 
e Halt 
37 


2 Seconds 6 1 


_ 0..*>Maltiplipatiow of Noe, &c. > 


274 Aaches, 2 5 70 1 . is half 1 
© 2 2 eto the R e lead; Thus tt 


| FEE get is 19% Which PR gs 18 Inches, 
E er is 6 Parts; if the half of 37 
Feet arts; 1s 4 Foot 6 Inches g Pafts 


firs 5 which ſet down, and add all 
p together, and the Sum is 17, Feet: 1 Inch. 5 


bene © Secdnds 6 Third. 9 bh e 


Fedde £4] Ler 311 e rh * ben bo 


multip's by 36 Feet 7 Inches 5 Parts. 71 


+ *4w wt 


os 
1 - 


| o o o 2 i 


| 


000+ O O 


$5402 5; 2 4 11 11 


In this Ennple 8 the. e both in the 
Multiplier and Multiplicand are compound Num- 
bers, I firſt multiply the Feet one by the other; then 
take the aliquot Parts of 7 Inches, which are 4 Inches 
and 3, that is, a third and a fourth Part; ſo take the 
third Part of. 311 Feet 4 Inches 7 Parts, which is 
103 F. g I. 6 P. 4 8. and the fourth Part is 77 F. 
10 J. 155 9 See. ſet theſe down one under another, 


the Feet ers the other Feet; then the aliquot Parts 
of 5 Parts are 4 and 1, that is, a third and twelfth 
Part; ; ia the third Part of 311 Feet 4 Inches 7 Parts 
is 103 F. 9 I. 6 P. 4 Sec. but becauſe the Multiplier 
4s Parts, it muſt be ſet a Place to che 3 
that 
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that is, the 103 muſt be Inches, bich is g. Reet) 
Inches; therefore L ſet 2 
4 Th. Then, becauſe . inch i 


za Sethe Furt of 4 


Leben, e I, take P. Pac of 8 F. 71 


9 FP. 6 Sec. 4 Th. Which is. 2 


Multiplicand, inflead of mukiphying! 36 Feet by it, 
take a third Part, becauſe 4 Inches is a third Part of 

- 12:3 fo the third Part of 36 i$:12 Fett, and the ali. 
quot Parts of 7 Parts are 4 and 3, thut is, a third 
and a fourth; fo the third Part of 36 is 12, which 
now is 12 Inches, that is, 1 Foot, and the fourth 
Part is 9 Inches; add all theſe together, and = 
Sum will be 11402 Feet 2 Inches e 118 
conds 11 Thirds. 885 


Exemple 14. Let 8 Feet 4 Thehes — ets" 5 Se- 
corids 6 Thirds be multiply'd by 3 * 3 .nches 
7 Parts 8 Seconds 2 Thirds. 
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In this laſt Example there is, no Difficulty, +” 4 you 


do. but obſerve the former Directions, anc fr every 


Row a Place more to the Right Hard. 
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S QU ARA. 1Gconictrital:Bigurs, 
four equal Sides, and as many right (or ſquare) 


OY To find the — Content thereof, 
this 1s 


o 


The RULE. 


{47 08 Multiply the Side into itſelf, and the Produt is 
H E the Content. 
| ITT | Let 
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By Scale and Comp aſſes. 


Extend the Compaſſes from i, in che Titie'df Num- 
bers, to 14 ; the ſame Extent will reach from the 
fame Point, turn d forward 0 19h 5. [] 


Demonſtration. Let each Side bf. che given Square be 
divided into 14 equal Parts, and Lines drawh from one 
wy. another, crofling each other within the Square . ſo ſhall. 
1 the whole great Square be divided into 196 little 
11 Squares, as you may ſee in che Figure aboye, equal to 
the Number of Square Feet, Vards, or Poles, or other 
Meaſures, by which the Side was meaſuf d. 
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Chip. q/ Marfraron of Super 85 73 
g # Path L 1 100 0 * 4 1, 5 
15 Long Square, 4 An Fe IO IK Wy 
Parallelogram i is a Figure 8 Sides, and 


as many Right Angles, the oppoſite Sides there- 
of being equal and patallel, To find the 38 


Content thereof, this 1 IX; ; | 5 15 ] 
I 5. U L E. 
Multiply e the vcd by the Breadch, and the Pro- 
duct is the * r TT: 


a+ 


4 OE 
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Product * 


Let ABCD bea long Square, the Length thereof 
18 Feet, and the Breadth 9 Feet; which multiply'd 
ter the Product is 162, the ſuperficial Content 
thereo 


9 Seals and 8 
Extend the Compaſſes in the Line of Numbers from 


I to 9, the ſame Extent will reach from 18 down to 
162, the ſquare Feet. 
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Demonſtration. If the Sides A B and C D be each. 
divided into 18 equal Parts, repreſenting 18 Feet; 
and the Lines A D and B C each divided into q equal 


Parts, and Lines drawn from Point to Point, eroſſing 


each other within the Figure; thoſe Lines will make 
thereby ſo many little ys as ne are en Feet, 
Dix. 162. | 


LOUGH CHOU UW ICO 


§ I. Of a Rnon BUS. 


* Rhombus is a Figure reprofeming a Quarry of 
Glaſs, having four equal Sides, the Oppoſites 


| thereof being equal, two Angles being obtuſe, and 


two acute, To find the — Content thereof, 


this i 15 


The RULE. 


Multiply one of the Sides by a \Perpendicule let 
fall from one of the obtuſe Angles to the nt A 
Side, and the Product is the Content. ; 


Perpend. 13.42 A 
The Side 15.5 | 


6710 & 1 

6710 7 l 
1342 5 

Product 208.010 CL $7 tt 2 + 
6 nn, R 


Let AB CD be a Rhombus given, whoſe Sides are 


each 15.5 Feet, and the Perpendicular E A is 13.42, 


which multiply d together, the Product is 208.010 


which is the ſuperficial Content of the Rhombus, that 


is, 208 Feet and one hundredth Part of a Foot, 
Ky 
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that 
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By Scale and Compaſſes. 


Extend the Compaſſes from i to 13.42, that Extent 
will reach from 15.5, the ſame Way to 208 Feet 
the Content. | 


Demonſtration. Let CD be extended out to F, making 
DF equal to CE, and draw the Line BF; fo ſhall the 


Triangle DBF be equal to the Triangle ACE : For 
DF and CE are equal, and BF is equal to AF, becauſe 


AB and CF are parallel. Therefore the Parallelogram 


AEF is equal to the Rhombus ABCD. 


c Merce, 
FS IV. a RRHO M BOIDES, 


A Rhomboides is a Figure having four Sides, the 


oppoſite whereof are equal and parallel ; and 
alſo four Angles, the oppoſite whereof are equal. To 
find the ſuperficial Content thereof, this is 5 


The RULE. 


— Multiply one of the longeſt Sides thereof by the 

Perpendicular let fall from one of the obtuſe Angles 

5 one of the longeſt Sides, and the Product is the 
en 0 Fs 


19.5 
10.2 


390 
195 


— ——ů— 


198.90 
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Let ABCD be a Rhomboides given, whoſe longeſt 
Sides, AB or CD, is 19.5 Feet, and the Perpendicu- 
| lar AE is 10.2; which multiply'd together, the Pro- 


duct is 198.9, that is, 198 ſuperficial Feet and 9g tenth 
Parts, the Content. 
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Wl! Diemonſtration. If DC be extended to F, makin 
„ CF equal to DE, and a Line drawn from B to F; 10 
will the Triangle CBF be equal to the Triangle ADE, 
WT and the Parallelogram AEFB be equal to * 

Wit boides ABCD ; which was to be prov'd. 


CST SHO e EIS 
$V. Of a TRIANGLE, 


- "gn bed * * 
* — 
—— ů 6282 ˙ 8 * 


= Triangle is a Figure having three Sides and three 
| Angles. Triangles are either right-angled or 
_ oblique-angled. Right-angled Triangles are ſuch as 
have one Right Angle. Oblique-angled Triangles are 
ſuch as have their Angles either acute or obtuſe. - An 
obtuſe Angle is greater than a Right Angle, that is, 
Ill it is more than go Degrees; and an acute Angle is leſs 
1 than a Right Angle. To find the ſuperficial Content 
=; thereof ahi e 


he Rhom- 


Perpendicular 12 F. 
Multiply 14.1 by 6, 


Chap. 1. Menſuration of Superficies, 59 


The RULE. 


Let the Triangle be of what kind ſoever, multiply 
the Baſe by half the Perpendicular, or half the Baſe 
by the whole Perpendicular ; or, multiply the whole 
Baſe by the whole Perpendicular, and take half the 
Product; any of theſe three Ways will give the Con- 


tent. 
Let ABC be a D_ 2 

Right-angled Tri- | 

angle, whoſe Baſe is 


14.1 Feet, and the 


* 
1 i 4 
— 


half the Perpendicu- 
lar, and the Product 
is 84.6 Feet, the Con- 
tent. Or, multiply 
14.1 by 12, the Pro- | | 

duct is 169.2 ; the half thereof is 84.6, the ſame as 
U 5 | | 


—— SL 


14.1 Baſe. 14.1 Baſe 
6 Half Perpendicular. 12 Perpendicular. 
84.6 Product. 169.2 Product. 
| 84.6 Half. 
By Scale and Compaſſes. 


Extend the Compaſſes from 2 to 14.1, that Extent 
will reach the ſame Way from 12 to 84.6 Feet, the 


Content, 
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— sana ee 1 15.4 Baſe. 
8 "IE 3.9 Half Perp. 


1386 
462 


g 
| 


E 60.06 Product. 


15.4 Bale. © © 5,9 Half Baſe. 
7.8 Perpend. 7.8 — 
1232 616 
1078 1 
120.12 60.06 Product. 
60.06 Half. 


Let ABC ( Fig. 2. be an oblique-angled Triangle 
given, whoſe Baſe is 15.4, and the Perpendicular 


7.83 NN y'd by 3.9, (half the Perpen- 


dicular ) the Product will be 60.06 for the Area or ſu- 
perficial Content: Or, if the Perpendicular 7.8 be 
multiply'd into half the Baſe 7.7, the Product will 
be 60.06, as before: Or, if 15.4, the Baſe, be mul- 
tiply'd by the whole Perpendicular 7.8, the Product 
will be 120.12, which is the double Area ; the Half 
thereof is 60.06 F * as before. See the Work. 


By Scale and Compaſſes. 


Extend the Compaſſes from 2 to 1 5 4s that Extent 
will reach from 7.8 to 60 Feet, the Content. 


Demonſtration. If AD (Fig. 1.) be drawn parallel 


to BC, and DC parallel to AB; the Triangle ADC 
mall be equal to the * Triangle ABC. Hence 
the Parallelogram ABC 


angle; therefore half the Area of the Parallelogram 
1 


is double to the given Tri- 


Ct 


7 


log 
for 
and 
the 
tot 
pro 


To 
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is the Area of the Triangle. In Fig. 2, the Paralle- 


logram ABEF is alſo double to the Triangle ABC; 
for the Triangle ACF is equal to the Triangle AcD, 
and the Triangle BCE is equal to the Triangle BCD; 
therefore the Area of the Parallelogram is double 
to the Area of the given Triangle. Which was to be 
prov'd. 


To find the Area of any plain Triangle, by 
having the three Sides given, without the 
Help of a Perpendicular. 


The RULE. 


Add the three Sides together, and take half that 
Sum; then ſubtract each Side ſeverally from that half 
Sum. Which done, multiply that half Sum and the 
three Differences continually, and out of the laſt Pro- 
duct extract the ſquare Root, which ſquare Root 
mall be the Area of the Triangle ſought. 


Example. Let ABC be a Triangle, whoſe three 
Sides are as followeth, viz. AB 43.3, AC 20.5, and 
BC 31.2, the Area is requir'd. 7 


wi. 
—_g 


43.3 4.23 55 
Sides Nr: | dae 


20.5 | 27.0 
Sum 95. o 
Half 47.5 


Area 


Area 296.31 


27 Difference. 


1282.5 ProduR. 
16.3 Difference. 


20904.75 Product. 
4.2 Difference. 


67 


4180 
8361900 


— 
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87799-9500(296.31 
4 . 


— — 


17769 


3339 Remains. 
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47.5 The half Sum. 


Demons 


Char 


| De 
from 


| partic 


multi 
Sum 
Diffe1 


contir 


II. 


on- 
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ſnall be the Area of the 


81 
Demonſtration. In the Triangle BCD, I fay, if 
from the half Sum of the Sides, you ſubtract each 


particular Side, and 


multiply the half „ 
Sum and the three D 
Differences together 
continually,the ſquare 


Root of the Product 


Tz 

Firſt, by the Lines 
Bl, CI, and DI, F 
biſect the three An- 
gles, which Lines 
will all meet in the 
Point I ; by which 3 
Lines the given Tri- K 12 "a 
angle is divided into 
three new Triangles, CBI, DCI, and BDI; the 
Perpendiculars of which new Triangles are the Lines 
AI, EI, and OI, being all equal to ohe another, 
becauſe the Point I is the Centre of the inſcrib'd 
Cirele, (by Euclid, Lib. 4. Prop. 4.) Wherefore to the 
Side BC join CF equal to DE, or DO; ſo ſhall BF 
be equal to half the Sum of the Sides, wiz. — + BC 
- BD +3 CD. | | 

And BA=BF — CD; for CA=CO and OD=CF;. 
therefore CD = AF; and AC—BF — BD, for BE 
BA, and ED=CF ; therefore BD=BA—-CF, and 
CF—BF—BCO. | 

Then make CK CF, and draw the Perpendicu- 
lars FH, GH, and KH, and extend BI to H; becauſe 
the Angles FCK+FHK are equal to two right An- 
gles, (tor the Angles F and K are right Angles) equal 
allo to FCK--ACO, (by Euclid 1. 13.) and the An- 
gies ACO+AIO are equal to two right Angles ; 
therefore the Quadrangles FCKH and AIOC are alike ; 
and the Triangles CFH and AIC are alfo ſimilar. 
And the Triangles BAI and BFH are likewiſe ſi- 


milar. 


From 


$82 — Menſuration of Superficies, Patt II, 
From this Explanation, I fay, the Square of the 
Area of the given Triangle will be BF g x IA 9g—=BÞ 

x BA x CA x CF. In Words: | 

The Square of BF {the half Sum of the Sides) mul. 

tiply'd into the Square of IA (=IF—IO) will te 
equal to the, ſaid half Sum multiply'd into all the 
three Differences. | | 

For IA: BA:: FH: BF; and IA: CF::: AC: 
FH; becauſe the Triangles are ſimilar. By Euclid, A 
FE of =: = 
Wherefore multiplying. the Extremes and Means 
in both, it will be IA X BF x FH—=BA x CA x CF 
x FH; but FH being on both Sides of the Equation, 
it may be rejected; and then multiply each Part by 
BF, it will be BFqxIA == BF x BA x CA x CF, 
Which was to be demonſtrated. ; 


POUR eee 
| $VI. Of a TRapzziuM. 
Trapezium is a Figure having four unequal Sides, 


| and oblique Angles, To find the Area or ſu- 
perkicial Content thereof, this is | | 


The R U L E. 


Add the two Perpendiculars together, and take half L 
the Sum, and multiply that half Sum by the Diagonal, 6 
er multiply the whole Sum by half the Diagonal, the wn ” 
Product is the Area. Or you may find the Area's of kk 


the two Triangles, ABC and ACD, (by Section V) a 
and add thoſe two Area's together, the Sum ſhall be a 
the Area of the Trapezium. half 


BF zo. l 


| Sides, 
or {u- 


ce 1 
igonal, 
il, the 
ea's of 
on V.) 
hall be 


— 30.1 
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6 
f J. g 
1 ; ep in os 
| 7 —— 229 —— —— ——————çCP— C 
A 80. , FP f 
WWW 
BF 30.1 
DE=24-5 
"Err IN 
Half 27.3 
AC=80.; 
1365 
2184 
Area 21 97.65 


Let ABCD be a Trapezium given, the Diagonal 
whereof is 80.5, and the Perpendicular BF 30.1, and 
the Perpendicular DE 24 5; theſe two added toge- 
ther, the Sum is 54.6, the Half thereof is 27.3, which 
multiply'd by the Diagonal 80.5, the Product is 2197.65, 
which is the Area of the Trapezium ; or if 40.25, 
half the Diagonal, be multiply'd by 54.6, the whole 
Sum of the Perpendiculars, the Product is 2197.65, 
the ſame as before. 


By 
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By Scale and Compaſſes. + 
- . 4 77 8 8 % * af +7 5% a — * 9 #4 % + + h 


Extend the Compaſſes from 3 to 54.6 ; that Extent 
will reach from 80. 5 to 21976.65, the Area, 


Demonſtration. This Figure ABCD is compos'd of 
two Triangles ; the Triangle ABC is half the Paral- 
lelogram AGHC: Alſo the Triangle ACD is equal 
to half the Parallelogram ACIK, as was prov'd Sec. 


V. Wherefore the Trapezium ABCD. is equal to 


half the Parallelogram GHIK. To find the Area 
HI—BF—+DE ; therefore 3 HI x AC (=KI=GH) 
Area of the Trapezium. Which was to be prov'd. 


FVIL Of Irregular FI GuREsS. 


| 12. Figures are all ſuch as have more Sides 


than four, and the Sides and Angles unequal. All 
ſuch Figures may be divided into as many Triangles 
as there are Sides, wanting two. To find the Area of 
ſuch Figures, they muſt be divided into Trapeziums 
and Triangles, by Lines drawn from one Angle to 
another; and ſo find the Area's of the Trapeziums 
and Triangles ſeverally, and then add all the Area's 
together; ſo will you have the Area of the whole 


Figure. 


Let ABCDEFG be an irregular Figure given 
to be meaſur'd ; firſt, draw the Lines AC and GD, 
and thereby divide the given Figure into two Tra- 
peziums, ACGD and GDEF, and the Triangle 
ABC; of all which I find the Area's ſeverally. 
Firſt, I multiply the Baſe AC by half the Perpen- 


dicular, and the Product is 49.6, the Area of the 


Triangle ABC. 


Then 


diculars, 11.2 and 6, added toge 
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Then for the Trapezium ACGD, the two Perpen - 
diculars, 11 and 6.6, added together, make 17.6; 
the Half thereof is 8.8, multiply'd by 29, the Diagonal; 
the Product is 255.2, the Area of that Trapezium. 

And for the 'Trapezium GDEF, the two Perpen- 
ther, make 17.2; the 
Half thereof is 8.6, which multiply'd by 3o.5, the 


| Diagonal, the Product is 262.3, the Area thereof. 
All theſe Area's, added together, make 567.1, and 
ſo much is the Area of the whole irregular Figure. 
| See the Work. 8 


7 


24.8 Baſe AC. 


11 Perpendiculars, 
2 Half Perpendicular, 6.6 
49.6 Area of ABC. 17.6 Sum. 
8.8 Half. 
29 Diag. CG. 
703 
176 
255-2 Area of ACGD. 


I — 


86 Menſuration of Superficies, Part II. Ch: 


11.2 240 
Perpendi ul „ T 
8 pen iculars 84 | . 
17.2 Sum. 1830 
— 2440 


8.6 Half Sum. — — 
Tk FREE 262.30 Area of GDBF. 
255.2 Area of ACGD. 
49.6 Area of ABC, 


567.1 Sum of the Areas. 


This Figure being compos'd of Triangles and Tra- 
peziums, and thoſe Figures being ſufficiently demon- 
ſtrated in the Vth and VIth Sections aforegoing, it 
will be needleſs to mention any thing of the Demon. 
| tration thereof in this Place. 


CN SE N XPS: NEE; 
d VIII. Of Regular P OLYGONS. 


Egular Polygons are all ſuch F igures as have mor? 

than four Sides, all the Sides and 4 ngles thereof 
being equal. Polygons are denominated from the WF 43 
NON of their Sides and angles. _ 


{ Pentagon, 4 

| Hexagon. 9 

| If Equal Sides and | Heptagon. 10 

If the Figure Angles, it is Octagon. 7 
conſiſts of call'd a regu-\ Enneagon. 505 

| lar Decagon. _ 
Endecagon. 333 


Dodecagon. 


'1'9 


rt II. 


10 
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To find the Area or ſuperficial Content of any re- 
gular Polygon, this is 


The RU LE. 


Multiply the whole Perimeter, or Sum of the Sides, 
by half the Perpendicular let fall from the Centre to 
the Middle of one of the Sides; or, multiply the half 
Perimeter by the whole Perpendicular, and the Pro- 
duct is the Area. 


SET 16 = | 
0 5 Pal 7 J * 5 
3 F ˙ » 
-P =. 9 5 
14.6 
3 
43.8 Half Sum of the Sides, | 
12.64 the Perpendicular. 
43.8 Half Sum, : 
A 5 = 0 
10112 6 
3792 1 GE 
8 87.6 Sum of the Sides. 
— | 6.32 Half Perpend, 
553-032 Area — = 
| 1953: 
2628 
5250 


553.632 Area, 
1 2 Let 


+ 
[ 
1 
+ 
1 
1 
i 
\ 
7 
$33: 
$1 
: 
+ 
17 
8 
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Let HIKLMN be a regular Hexagon, each Side 
thereof being 14.6, the Sum of all the Sides is 87.6, 
the half Sum thereof is 43-8, which multiply'd by 

4 


the Perpendicular G S 12.64, the Product is 553.63: 
Or, if 87.6, the whole Sum of the Sides, be multi- 
ply'd by half the Perpendicular 6.32, the Product is 


553.63, the ſame as before, which is the Area of the 


given Hexagon. 


Ey Scale and Compaſſes. 


Extend the Compaſſes from 1 to 12.2, that Extert 
will reach from 43.8, the ſame Way to 553.63: Or, 
extend from 2 to 12.2, that Extent will reach from 


87.6 to 553-63. 


Demonſtration. Every regular Polygon is equal to 
the Parallelogram, or long Square, whoſe Length is 
equal to half the Sum of the Sides, and Breadth equal 


to the Perpendicular of the Polygon, as appears by 


the foregoing Figure; for the Hexagon HIKLMN 
is made up of ſix equilateral Triangles: And the Pa- 


rallelogram OPQR is alſo compos'd of fix equilateral 
Triangles, that is, five whole ones, and two Halves ; 
therefore the Parallelogram is equal to the Hexagon. 


4 TABLE 


Chap 


1u1ti- 


ict is 


f the 


xtent 
Or, 
from 


al to 
th is 
2qual 
's by 
MN 
> Pa- 
teral 
ves; 
On. 


LE 


| Example. Suppoſe each 


ATABLE for the more ready finding the 


Area of a Polygon. 
N omber : Names. Multipliers. | 
of Sides. 155 | 
3 Trigon | 043301 3 
4 Tetragon 1. o 000 
5 Pentagon 1.720477 
6 Hexagon 2.598076 
7 Heptagon | 3.63 3959 
8 [Octagon | 4.828427 
9 Enneagon 6.181827 
10 Decagon | 7.694209 
11 Endecagon |}. 8.514250 
I2 Dodecagon | 9.230125 


Multiply the Square of the Side by the tabular 
Number, and the Product is the Area of the Polygon. 


How to find theſe tabular Number. 


Theſe Numbers are found 
by Trigonometry, thus: 
Find the Angle at the 
Centre of the Polygon, by 
dividing 360 Degrees by | 
the Number of Sides of 
the Polygon, 


Side of the Dodecagon 
annexed by 1, and the 
Area be required, - 


13 | Divide 


Divide 360 by 12, ( the Number of Sides) and the 
Quotient is 30 Degrees for the Angle AC B; the Half 
thereof is 15, the Angle DCR. whoſe Complement to 


90 Degrees 15 75 Degrees, the Angle CB D: Then ſay, 


As ,DCB 15 Degrees Co-ar. 0.587004. 
to..5, the Half: ide DB, Log. 1.698970 
ſo is s, CBD 75. Degrees 9.984944 


to the Perpendicular CD 1.866025 0.270948 


Then 1.866025 multiply'd by. 5 (the Half-ſide), the 
Product is 9.330125 the Area of the Dodecagon re- 


Sed de dee Sb Sete dec ee 


I IX. Of a CIRCLE. 


A Circle is a plain Figure, contain'd under one Line, 


| which is called a Circumference, unto which 
all Lines drawn from a Point in the Middle of the 
Figure, called the Centre, and falling upon the Cir- 
cumference thereof, are all equal the one to the other. 
The Circle contains more Space than any plain. Figure 
of equal Compaſs. ; 


Problem 1. Having the Diameter and Circumfe- 
rence, to find the Area. | | 
4 


The RULE. 


Es 

Every. Circle is-equal to a Parallelogram, whoſe 
Length is equal to half the Circumference, and the 
Breadth equal to half the Diameter; therefore 2 
PIN 
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ply half the Circumference by half the Diameter, 
and. the Product is the Area of the Circle. 


35.5 Half Circumf. | 
11.3 Half Diameter. 


1065 . 
355 „ p 
1 31 A ——— B. 


1.15 Area. 


4. 


Thus, if the. Diameter of a Circle (that is, the 
Line drawn croſs the Circle through the Centre) be 
22 6, and if the Circumference be 71, the Half of 
71 is 35.5, and the Half of 22.6 is 11.3; which mul- 
tply'd together, the Product is 401.15, which is the 
Area of the Circle. | 


| Demonſtration, Every Circle may be conceiv'd to be 
a Polygon of an infinite Number of Sides, and the 


ine. Lemidiameter mult be equal to the Perpendicular of 
Whick. | ſuch a Polygon, and the Circumference of the Circle 
ch equal to the Periphery of the Polygon; therefore half 


the Circumference, multiply'd by half the Diameter, 
gives th- as Area aforeſaid. 


Or, (with F. Ignat. Gaſton Pardies) © Every Circle 
* 15 equal to a Rectangle-Triangle, W e whoſe 
* Legs is the Radius, and the other a right Line 
cumfe- equal to the Circumference of the Circle: For 
* ſuch a Triangle will be greater than any Po- 
„gon inſcrib'd, and leis than any Polygon circum- 
ſcrib'd, (by the 24th, 25th, 26th, and 27th Articles 
* of the fourth Book of his Elements of Geometry) 
whoſe and therefore muſt be equal to the Circle. 


j multi- | 46 For 


are ſuch, 


92 Menſuration of Superficies. Part II. 


« For (ſays he) ſhould it be greater than the 
Circle, be the Excefs as little as it will, a Polygon 
«© may be circumſcrib'd, whoſe Difterence, from the 
6 Circle, ſhall be yet leſs than the Difference between 
* that Circle and the Rectangle-Triangle; and that 
« that Polygon will be leſs than the Triangle, is 
« abſurd; and if it be ſaid, that this rectangled Tri- 
« angle is leſs than the Circle, an inſcrib'd Polygon 
* may be made, which ſhall be greater than that I ri- 
„ angle; which is impoſſible. 


« This cannot but be admitted as a Principle, 
That if two determinate Quantities, A and B, 


* or lets than B, theſe two Quantities A and B muſt be 
« equal. 


« And this Principle being rant which is in 
© a manner ſelf.- evident, it may directly be prov'd, 
„ that the Triangle (beſore- mentioned) is equal to 
„the Circle; becauſe every imaginable inſcribd 
« Figure, which is leſs than the Circle, is alſo leſs 
« than the Triangle ; and every circumſcrib'd Figure, 
« oreater than the Circle, is alſo greater than the 
5 Triangle.“ 


Problem 2. Hiring the Diameter of a Circle, to find 
the Circumfererce. 


As 7 to 22, fo is the Diameter to the Circum- | 


ſerence. 
Or, as 113 to 3 : 5, ſo is the Diameter to the Cir- 
cumference. 


Or, as 1 to 3.141 593, lo is | the Diameter to the 


Circumference. 


Let the Diameter (as in the former Circle) be 22.6, 
this multiply'd by 22, and the Product is 497-23 
which, divided by 7, gives 71.028 for the Circum- 

ference. 


that if every imaginable Quantity, | 
* which is greater or leſs than A, is alfo greater 
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the 
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| the 
Veen 
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22.6, 
97-2 3 
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ference. Or, (by the ſecond Proportion) if 22.6 be 


| multiply'd by 35 5, the Product will be 8023; this 


divided by 113, the Quotient is 71, the Circumfe- 
rence, Or, (by the third Proportion) if 22.6 be 
multiply*d- into 3.141593, the Product is 751.0000018 
the Circumference; which two laſt Proportions are 


the moſt exact. 
226 356 
22 | 22.6 
452 2130 
452 7 "MIS 


7)497-2(71.028 — 
| Jo 113) 8023.0 (71 


791 
3.144593 8 
22.6 113 
F 113 
18849558 — 
6283186 rk, 
6283186 
71 ooO008 
By Scale and Compaſſes. 


Extend the Compaſſes from 7 to 22, or from 113 
to 355, or from 1 to 3.14159 ; that Extent will reach 
from 22.6 to 71. | 12 

The Proportion of the Diameter of a Circle to 
the Circumference was never yet exactly found, not- 
withſtanding many eminent learned Men have labour'd 


| Very far therein; amongſt which the excellent Van 


Culen hath hitherto outdone all, in his having calcu- 
lated the ſaid Proportion to 36 Places of Decimals, 
which are engraven upon his Tomb-ſtone in St. Peter's 


| Church in Leyden ; which Numbers are theſe : 


Diameter, 
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Diameter, | 
1.00000.00000.00000.00000.00000,00000.00000 


Circumference, 
3.14159.20535.89793.23846.204.33.83279.50288 


Of which large Number theſe fix Places, 3. 14150, 
anſwering to the Diameter 1.00000, may be ſuff⸗ 
cient ; cf the three Proportions, as 7 to 22, 113 to 
355, and 1 to 3.14159, I ſhall leave my Reader to 
uſe which of them he pleaſes, but ſhall commend 
the laſt two as moſt exact, tho' the firſt be moſt in 
_ Uſe; but in the following Work I ſhall uſe ſometime: 
one of them, and ſometimes another, but for the moſ 
Part that of Van Culen, as being moſt exact. 


Problem 3. Having the Circumference of a Circle, 
to find the Diameter. 


As 1 is to .318309, ſo is the Circumference to the 
Diameter. | 

Or, as 355 to 113, ſo is the Circumſerence to the 

iameter. | | 

Or, as 22 to 7, ſo is the Circumference to the 
Diameter. 


Let the Circumference be 71, (as in the former 
Circle) if . 318 309 be multiply'd by 71, (as by the 
firſt Proportion) the Product will be 22.599939 for 
the Diameter. Or, by the ſecond Proportion, 113 
multiply'd by 71, the Product is 8023; which dived 
by 355, the Quotient will be 22.6 the Diameter. Or, 
by the third Proportion, 71 multiply'd by 7, the Pro- 
duct is 497; this divided by 22, the Quotient is 22.5909, 
the Diameter. | 


318309 


22.5 


rt II. 


©0000 


0288 
14159, 


e ſuff. 
113 to 
ader to 
mmend 
moſt in 
netimes 
he moſt 


Circle, 


> to the 
> to the 


to the 


former 
by the 
939 for 
, 113 
diviced 
er. Or, 
he Pro- 


2.5009, 


318309 
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.215309 
71 WITS 71 
— „ 7 
315309 cop 3 
2228163 5, Þ 22) 497 (22.59 
5 | 791 44 
22.599939 Pong 9 8 
355) $023(22.6 57 
9 44 
923 130 
710 110 
2130 200 
2130 498 
* 0 + 2 


Thus, by both the firſt Proportions, the Diameter 
is 22.0, but by the laſt it falls ſomething ſhort. * 


Ey Scale and Compaſſes. 


Extend the Compaſſes from 3.14159 to 1, that 
Extent Wall reach trom-71 to 22. 6, Which is the Dia- 
met: r foug * cht. 

Or, You may extend from 1 to . 319309. 

Or rom 22 [0 7. 

Cr from 355 to 113; the ſame will reach from 71 
to 22.6, as $4 Bog 

7 * 27 YL A . ; 0 0 

Nate, i hat if the Circumference be 1, the. Diame- 
ter wu de. 318309. 


Pe oblem 4. Having the Diameter of a Circle, to 

d the Area. | 

. Circles are in proportion one to another, as 

wee the Squares of their Diameters, EDV- Ep. 12-2 } 

Now, the Area of a Circle, whoſe Diameter is 1, will 
785 398, according to Yan Culeu's Proportion be- 


IO;&. 
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fore-mention'd ; but for Practice .7854 will be ſuff. 
cient : Therefore, 


a” a _ © JIG. — 
— — _— 4 
— 7 
* 8 
— 
— 


— — 77 ³—A ˙·⅛ẽq ùʃ »ĩ! e ! r ¼ 
— ES oe 


As 1 (the Square of the Diameter 1) is to. 785 4, ſo Wy 


i is 510.76 (the Square of 22.6, the Diameter of the I over 
| given Circle) to 401.15 (the Area of the given Cir- the / 
| | cle) : But, 113 
4 5 HE. 
f NY to Metius's Proportion. ; 1 
1} . 


om — 
— 


- — — 
N — 2 
— — — 
— 


As 452: 355: : 510.76: 401.15, the fame at 
before. 


But, if you uſe Archimedes's Proportion, ſay, 


| 
| 
4 


As 14: : : $10.76 : 401.31; which Area i, 
greater han by the two former Proportions ; tho' 
in ſmall Circles this is near enough the Truth. der 
the Working of all theſe. 


22.6 Diameter of the former Circle. 
22.6 


510. 2 The Square of the ſaid Diameter. 
As 1: 7854: 825 
7854 


204304 
255380 
408608 


357532 


H—TZ— — ——— —————2Ä˖Ü. uↄu U 


401. 150904 the Area, 


By 


rt II. 
ſuffi. 


544 fo 
of the 
n Cir- 


me at; 
Y 
rea 15 


* tho' 
l. Lee 


le. 


neter. 


Chap. I. Menſuration of Superßcies. 9 
By Scale and Compa es. e 


The Extent from 1 t 22.6, being twice tums 
| over from . 7854, will fall at the laſt upon 401. 15, 


the Area. 
113 As 452: 355: : 510.76 | 
LR: 55 
155 255380 
255380 
153228 


452) 181319. 800401. 15 
1808 95 


519 
452 


678 
452 
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As 14: 11::: 510.76, 
. 11 


1405618.36(40 1.31 
18 
5 14 : 

43 

48: 


Problem 5. Having the Circumference of a Circle 
to find the Area. 


| Becauſe the Diameters of Circles are proportional 
to their Circumferences z that 1s, as the Diameter of 
one Circle is to its Circumference ; ſo is the Diameter 
of another Circle to its Circumference : Therefore the 
Areas of Circles are to one another, as the Squares of 
the Circumferences. And if the Circumference of a 
Circle be 1, the Area of that Circle will be. 07958, 
then the Square of 1 1s 1, and the Square of 71 (the 
Circumference of the former Circle) is 5041, Theie— 
fore it wil be, 


IN Cir. Area. Sq. Circumf. 
AS 1:.:07958::-' $041, 


5041 
7955 
22 | 31822 
5 4 99 900 
88 401 16278 


Or 


2 


14 


of 


89 
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Or thus: 
As 88: 7:: 5041 
7 
887352870400 98 Area. 
332 
870 
79² 
355 780 
+ 704 
6 76 
| | Area, 
y Or, As 1420: 113: : 5041: 401.15. 
Circle, 
Problem 6. By having the Diameter, to find the Side 
. of a Square that is equal in Area to that Circle. : 
Ortiona: 
eter of If the Diameter of a Circle be 1, the Side of a 
iameter Square equal thereunts will be .8862. Therefore, 
ore the As 1 : .8862: : 22.6 (the Diameter) 
ares of | 22.0 
27959. $3172 
71 (the 17724 


Theie- | 17724 


— — 


To 20. 02812 the Side of the Square A C. 


Or „ . 
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Let the Diameter of the Circle EF or GH, be 
22.6, (as before) to find the Side of the Square A C, 
- AD, Cc. If .8862 be multiply'd by 22.6, the Pro- 

duct is 20.02812, which is the Side of a Square, equal 
in Area to the Circle given; for if 20,02812 be mul- 
tiply'd ſquare-wiſe, that is, by itſelf, it will produce 


401.1255907344, which is nearly equal to the Area 


found in the laſt Problem. 
You may find the Side of the Square equal, by ex- 


tracting the Square Root out of the Area | of the given 
Circle. 


401. 


B 
of the 
ty any 


| Prat 


the Sid 


If tl 
tue Squ 


Il, 


401 1 5 (20. 0287295 Side of the Square. 
4 1 
400 2)0 f. 1500 
8004 
40048) 349600 
320394 
29216 
28034 
: 1182, 
801 
381 
360 
21 
| 20 
} be — 
\ CG 3 3 


qual V. B. By this Method of extracting the ſquare Root 
nul- of the Area, you may find the Side of a Square equal 


duce to any plain Figure, regular or irregular. 


Problem 7. By having the Circumference, to find 


the Side of the Square equal. 


tue Square equal will be .2821. Therefore, 
As 1: .,2821:: 71 (the Circumference). 
7 | 
2821 
19747 


ns — — 


20.0291 the Side of the Square. 
K 3 e 


401. 


{f the Circumference of a Circle be I, the Side of 


9% 


* 
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Problem 8. Having the Diameter, to find the Side of 
a Square, which may be inſerib'd in that Circle. 
If the Diameter of a Circle be 1, the Side of the 
Square inſcrib'd will be .7071. Therefore, 
As 1: . 7071 :: 22.6 
8 


42426 
14142 
14142 


To 15. 98046 the Side E G inſcrib'd. 
Or, if you ſquare the Semidiameter, and double 
that Square, the ſquare Root of the doubled Square 
will be the Side of the Square inſcrib'd. For (by Eu- 


clid 1.47.) the Square of the Hypothenuſe E G is equal 


to the Sum of the other two Legs, E O and OG. 
11.3 Semidiameter. e IEADE 
11.3 | 


— ͤ G6ä—é— 1 


127.69 the Square of EO, which double, becauſe 
| er HEAT 7; 

255 3801 5.98 Root, which is the Side of the 8d. 
| | | 


25(155 
125 
309) 3038 
| 2781 
3188)25700 
25504 


— — 


196 | Problem 


(E OS OG. 


Chap 


Pro 
Side of 


It 
inſcrib 


Beca 
the 6t} 
down, 
Compa 
firſt to 
third 1 
the Pre 
of the 
from 1 
15.98 


wrougl 


1 to 7] 


07958 


Prot 
ter 


If t 
meter t 


Chap. 1. Menſuration of Superficies. 103, 


f Problem 9. Having the Kren er to find the 
Side of a Square which may be inſcrib d. 
e 
If the Circumference be 1, the Side of the Square 
inſcrib'd will be. 225 1. Therefore, 
A 1: 2251-2: 71 
FA 
2251 
W 
le 15.9821 the Side of the Squ. E G. 
5 Becauſe that in each of the four laſt Problems, wiz. 
al the 6th, 7th, Sth, and gth, there is a Proportion laid 
down, it will be eaſy to work them with Scale and 
Compaſſes; for if you extend the Compaſſes from the 
firſt to the ſecond, that Extent will reach from the 
third to the fourth : As in the laſt Problem, where 
the Proportlon is as 1 to .2251, ſo is 71 to the Side 
of the Square 15.9821. Here extend the Compaſſes 
from 1 to .2251 ; that Extent will reach from 71 to 
15.98; and fo of the reſt. But the fifth muſt be 
PA wrought like the 4th, thus; extend the Compaſſes from 
G. to 71 ; that Extent turn'd over the ſame way from 
07958, will fall, at the laſt, upon 401.15, 
6a. Problem 10. Having the Area, to find the Diame- 


ter, 


If the Area of a Circle be 1, the Square of the Dia- 
meter thereof is 1. 2732.4 Therefore, 


I» 
1 
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Area. Sq. Diam Area. p, 
As 1: 1.2732: : 401.15. | pn 
401.15 | | 
. ©: 3) fv 20mm nets ff Ciner 
12732 
12732 
509280 


—— — — 


5107441 80(22.599 the Diameter, 


+ | 
42)110 
84 
4450207 
2225 
4509(44941 
255 40581 
45189)430080 
400701 
29379 
By Scale and Compaſſes. 
Extend the Compaſſes from 1 to 1.2732; that Ex- 
tent will reach from 401. 15 to Fre Se. 'Þ hen 
divide the Space between 1 and 516.74 into two 
equal Parts, and you'll find the middle Point at 
22.6. Or you may divide the Space upon the Line 
of Numbers, between 401.15 and .7854, into two 
equal Parts, and one of thoſe Parts will reach from 1 
co 22.6, the Diameter ſought. h | | er 
on the 
Parts W 
bought. 


Problem 
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Problem 11. Having the Area, to find the Circum- 
ference. | N 


If the Area of a Circle be 1, the Square of the 
Circumference will be 12. 56637. Therefore, 


Ar. Sq. Circumf. Area. 
As 1 12.5663 : 401.15 
401.15 


6283185 
1256637 
1250037 - - 
50265480 


„„ Circumf. 
5040.99932550(70.9990 Root. 


49 
409) 1409 
3160 
14189) 141893 
127701 
1419891419225 
1277901 
1419989)14132450 
Ex- e 
hen — — 
oY 1352549. 
t ar 860 5 
Line g ] 1d Co 
two By Scale and Compaſſes. 


Divide the Space between 401. 15 and .07958, up- 
on the Line, into two equal Parts; one of thoſe 
ow will reach from 1 to 71, the Circumference 
ought. | 
oblem Problem 
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Problem 12. Having the Area, to find the Side of a that 

Square inſcrib'd. | ſimila 
find 


| If the Ares of a Circle be 1, the Area of a Square Fre 
8 within that Circle will be 6366. There. to inſ 
fore, N 


As 1: 401. 15: :. 6366 


6366 
240690 | | tent \ 
240690 betwe 
1202345. | 
240690 Pr, 
5 the D 
255. 372690015. 98 Root, which is the Side of the If 
„ TY (Square ſought, Circle 
| 1414 
25,155 
125 
3093037 
2781 
3188, 25620 
25504 
11690 
The ſame Reaſon may be given for the laſt Pro- 
portion, that was given before for the Proportion of 
Circles to the Squares of their Diameters and Circum- T 
| ferences ; for not only the Squares of the Diameters Ext 
and Circumferences are in Proportion to the Circles Exten: 
they belong to, but alſo all Figures inſcrib'd or cir- ought 


cumſcrib'd, have the Squares of their like Sides pro- 
portional to the Circles they are inſcrib'd in, or cir- 
cumſcrib'd about; and alſo to the Figures themſelves: 


The Square of any Side of one Figure is to the Any: of 
| | that 


t II. 


> of a 


quare 
here- 


of the 
ght. 


Pro- 
on of 
cum- 
neters 
ircles 
r cir- 


pro- 
r Cir- 
elves: 
rea of 

that 
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that Figure, as the Square of the like Side of another 
ſimilar Figure is to the Area thereof: as you may 
find prov'd at large in Faclid, Sturmius Mathi/is 
Enucleata, and other Authors; but will be too large 
to inſert in this Place. | 


By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 401.15, that Ex- 
tent will reach from .6366 to 255.37 ; the half Space 
between that and 1 is at 15.98, the Side of the Square. 


Problem 13. Having the Side of a Square, to ſind 
the Diameter of the circumſcribing Circle. e 


If the Side of a Square be 1, the Diameter of a 
Circle that will circumſcribe that Square, will be 
1.4142. Therefore, | 


AS. t-:-1:4142.;: 15.98 
is.os - 


113136 
127278 
70710 

T4142 


—— -w 


22.598916 the Diameter ſought. 


By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 1.4142, and. that 
Extent will reach from 15.98 to 22.6, the Diameter 
l0ught, 


Pr ablem 
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Problem 14. Having the Side of a Square, to find 
the Diameter of a Circle equal. 

If the Side of a Square be 1, the Diameter of a 
con n thereunto will be 1.128. Therefore, 
er Side Diam. Side of a Square. 

As 2: 1.128: : 20.0291. 5 

1.128 


ꝗ)— 


1602328 

4005 82 
200291 
ag 


25 5928248 Diameter. 
By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 1.128 ; that Ex- 


tent will reach from 20.0291, (the Side of the Square 
given) to 22.6, the Diameter of the Circle ſought. 


Problem 15. Having the Side of a Square, to find 
the Circumference of the circumſcribing Circle. 
If the Side of a Square be 1, the Circumference of 
a Circle that will encompaſs that Square, will be 
4.443. Therefore, 
5 _ 2 Circum. Side $q. 
4.443: 15.98 
15.98 


70.99914 the Circumf. 


By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 4.443, that Extent 
will reach from 1 85 98 to 71, the Circumference. 
| Problem 
4+ 


Chap 


Pre 
the ( 
there: 


If 
of a 
Then 
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ſid Problem 16. Having the Side of a 1 to = 


| the — of a er * e equal 
of 2 thereuntos 57 


If the Side of the ques be 1, ; Go-Oiframferencs 
of a Circle that will be equal thertunto, ſhall be 3. 545. 
Then, 


As 1: 3.545: 20.0291 
F131" "PPS 
1001455 

801164 


1001455 
. 


71 6882995 ; the Circumf, 
Er. VB, Scale and Compaſſes. 


Extend the Compaſſes from 1 to 3 45, that Extent 


and will reach from 20.0291 to 71, : Circumference 
ſought. | 


In ſeveral of the foregoing Problems, where the 
Diameter and Circumference is requir'd, the Anſwers 
are not exactly the ſame as the Diameter and Circum- 
ference of the given Circle, but are ſometimes too 
much, and ſometimes too little, as in the two laſt 
Problems, where the Anſwers in each ſhould be 71, 
the one being too much, and the other too little. 'The 
Reaſon of this is, the ſmall Defe& that happens to be 
in the Decimal Fractions, they being ſometimes too 
great, and ſometimes too little; yet the Defect is fo 


ſmall, that it is needleſs to calculate them to more 
Eractneſs. They 
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$X. Of « szulefsens. | 


| T © find the Area of che Semicirele, this * 
| The RULE. 


Multiply the fourth Part of the Circumference of 
the whole Circle (that is, half the Arch-line) by the 
* the Product i is the Area. 


Let ABC be a Semi- 
Circle, whoſe Diame- 
ter 22.6, and the half 
Circumference,orArch 
Line, ACB, is 33.5, 
B the Half thereof is 
| 17.75, which multiply 
by his Sextidirmeter 11.3, and the Produkt! is 200.575, 
| te Area of the Semicircle. 


17. 75 the half Arch-line. 
11.3 the Semidiameter. 
3325 
173 
1775 4— 
200.575 the Area of the Semicirele, Th 
find! 0 
By Scale and Compaſſes [thin 


Extend the Compaſſes from 1 to 11.3 3 that Extent WY gemi 
will reach from 17.75 to 200. 575» the Area. 


Bek 
 -— T# only the Diameter of the Semicircle be given, the Se 
you may ſay, by the Rule Three: d fin 

As is to . 392), io is the Square of the Diame and 4 


to the Area, | 3 
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Zy Scale and Compaſſes. 


Fxtend the Compaſſes from 1 to the Diameter 22.6; 
that Extent turn'd twice from .3927, will reach, at 
the laſt, to 200.575. | "'Y 


§ XI. Of a Qu ADRANT. 


Semi. Io find the Area of a Quadrant, or fourth Part 

Diame- of a Circle, this is 

he half | 3 

or Arch $f IM N. R UL E. 

7 . | 3 

eof 1 Multiply half the Arch-line of the Quadrant, (that 1 

ultiply is, the eighth Part of the Circumference of the whole BK 

0.575, Cirele) by the Semidiameter, and the Product is the WY 
Area of the Quadrant, | ; i 


nee of 
y the 


© Let ABC be a Quadrant, or Wl 

fourth Part of a Circle, whoſe 1 

Radius, or Semidiameter, is 11.3, bk 

and the half Arch-line 8.875 ; 

theſe multiply'd together, the 

Product is 100.2875 for the 
TU © B Area. 5 | 


Theſe are the Rules and Ways commonly given for 
finding the Area of a Semicircle and Quadrant; but, 
[ think, it is as good a Way, to ſind the Area of the 
whole Circle, and then take half that Area for the 

 Semicircle, and a fourth Part for the Quadrant, 


g Before I proceed to ſhew how to find the Area of 

e giver, the Sector, and Segment of a Circle, I ſhail ſhew how 
-— =» find the Length of the Arch-line, both Geometrically 
Diamete and Arithmeticall;. 
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7 0 ehe 158 Han * tht Arch. _ Ce. 


Divide the Chord-line AB into 4 as 1 Part, 
and ſet one of theſe Parts from B to C, and draw a 
Line from C to three of thoſe Parts at D; lo thall CD 
be equal e & E | 


To ud the Length of the Arch. Ine itt 
metically. 


Multiply the Chord of half the n AC or CB 


by 8, and from the Product ſubtract the Chord of the 
whole Segment AB, and divide the Remainder by 3; 
the Quotient is the Arch- line ACB fought. 


19.8 AC 
9.8 . 


— 


15 8.4 
34:4 AB 


— nome nn 


3)124 
Arch-line 41.333 


Another 


zother 
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Another May. OT, 
From the double Chord of half the Segment's Arch, 


ſubtract the Chord of the Segment, one third Part of 


the Difference added to the double Chord of half the 
Segment's Arch, the Sum is the Arch-line of the whol 
Segment. | | 
Thus, if AC 19.8 be doubled, it makes 39.6; from 
which if you ſubtract 34.4, the Remainder is 5.2, 


which divided by 3, the Quotient is 1.733; this 


added to 39.6, (the double Chord of the half Segment) 
the Sum is 41.333. So if the Arch-line ACB was 
ſtretch'd out ftrait, it would then contain 41.333 
ſuch Parts as the Chord AB contains 34.4 of the like 


| Parts, 


Theſe two Rules may very eaſily be prov'd out of : 
the Table of natural Sines ; thus, . T9. 7-3 


Suppoſe (in the former Figure) the Arch ACB ta 
contain 120 Degrees; the natural Sine of half, vi. 
of 60 Degrees, is 86602, which being doubled, is 
173204, which is the Chord of the whole 120 Degrees 
that is, AB. Then, to find the Chord of the half 


Arch, wiz. AC 60 Degrees, the Half of it 30 Degrees, 


the natural Sine thereof is 5000; which, doubled, 
makes 100000 for the Chord AC; then, according to 
the firſt Rule, multiply 100000 by 8, the Product is 
800000 ; from which ſubtra&t 173204, (the Chord. 
AB) and the Remainder is 626796; which divide by 


3, the Quotient is 208932, Which is the Length of 


the Arch-line ACB, according to the firit Rule. Now 
let us examine how near this comes to the true Quan- 
tity of the Arch propos'd. If the Radius or Semidia- 
meter of a Circle be 100000, (as it is in the Table of 
Lines) then the Circumference will be 628318 z and 
becauſe 120 Degrees is the third Part of the Circle, 
take the third Part of 628318 is 209439, which is 
the true Quantity of the Arch ACB in ſuch Parts as 

1 > his 


1 14 Menſuration of Superficies. Part II. 


the Semidiameter contains 100000, and differs from 
that before found 50%, which is a thing inconſider- 
able in Pra#:cal Menſuration. The latter of the fore- 
going Rules agrees exactly with the former, and 
therefore the Difference will be the ſame as above ; 
either of the Rules gives the Quantity of the Arch- 
line too little, and the greater the Arch, the greater 
the Error. If you know the Degrees that are con- 
tain'd in the Segment's Arch, and would have the 
Arch-line very exa&ly, you may reaſon thus by the 
Rule of Three. Cs 


As the Circle's Periphery in Degrees, is to its Pe- 
riphery in equal Parts; ſo is the Arch in Degrees 
and decimal Parts, to the ſame Arch in equal Parts. 


| Suppoſe the Circumference of a Circle be 71, and 
ſuppoſe the Arch to contain 52 Degrees, 15 Minutes, 
(the Decimal of 15 Minutes is. 25, then ſay, 


Deg. Parts Deg. 
As 360: 71 : : 52.25 


56]o 37019-75(10.305 ſir 
* 


109 
108 
175 | 
So the 52 Degrees 15 Minutes will contain 10.305 
of ſuch Parts as the Circumference contains 71. 


Thus have I ſhew'd ſeveral Ways of finding the 
Meaſure of the Curve-line of any Part of a Circle very 


near the Truth. The next thing I ſhall hos, A 


"8 
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How to find the Diameter of a Circle, by 


having the Chord and verſed Sine of the 


Segment Arithmetically. 


Becauſe the . 
Chor d A B cuts ä 
the Diameter EC A2 


* 
-w 


6 

at right Angles, - * 5 

therefore the Se- = a . 

michord AD or % 

DB is a mean ; 2 

roportional Line 4 « 
| between the Parts f : 

of the Diameter ; : 

CD and DE (by - F 

Eac.6.13.); there- i . 

fore, if you ſquare _ . , 55 

the Semichord "Me ; ” i 

AD or DB, and e 

divide that Square . 


by the verſed Sine CD, the Quotient will be the Part 
of the Diameter wanting; to which add the given 
verſed Sine CD, andthe Sum is the Diameter ſought. 


Example. Let ACB bea Segment given, whoſe Chord 


AB is 36, and the verſed Sine CD 6; half 36 is 18, 
which ſquar'd, makes 324; this divided by 6, the 
Quotient is 54; to which add 6, the Sum is 60, the 
Diameter of the Circle CE. 
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18 half the Chord. 
144 
18 
6) 324 the Square of A D. 
4 the Part wanting D E. 
6 the verſed Sine CD add. 


60 the Diameter C E. 


$ XII. Of the Sector of a CIRCLE. 


Sector of a Circle is comprehended under two 
Radii, or Semidiameters, which are ſuppos'd 
not to make one Right-line, and a Part of the Cir- 
eumference: Whence a Sector may be either leſs or 
greater than a Semicircle. To find the Area or ſuper- 
_ kcial Content thereof, this is | 


Te RULE. 


Multiply half the Arch-line by the Semidiameter, 
and the Product is the Area. 


Let ADBC be the Sector of a Circle given, whoſe 


Semidiameter AD or BD is 24.5, and the Arch-line 
ACB (by the firſt Rule, Pag. 112.) I find to be 45.6; 
the Half thereof 22.8, belng multiply'd by 24.5. 
(the Semidiameter) the Product is 55 8.6, which is 
the Area of the Sector ACBD. | e 


22 


Cha 


II. 


2 


27% — ο —‚— fr 


ö 176 

| 39.2 Subtrahend. 
two | 3 
wy 3)136.8 
Cir- | ES 78 
ls or 4356 Arch; line. 
per- —— 
22.8 half 
24.5 Semidiameter. 


55 8.60 the Area. 


Again. Let LMNO be a Sector greater than a 
demicircle, whoſe Semidiameter LO or NO is 20.6, 
and the Line 6 @ equal to a fourth Part of the Arch- 
line L MN 21, the Double whereof is 42, equal to 
the Arch - line LVM or Me N; or by the Arithmetical 
Rule, Pag. 112. the ſaid Arch is found to be 42.333; 
which multiply'd by 20.6, the Semidiameter, makes 
$72.0598 for the Area of the Sector LMNO. 

dee the following Work. 


22 
20.3 
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20.3 Chord Ne. 42.333 

+ Þ 20.6 

4 „5 
354 Chord MN. 84666 


— — 


3)127.0 872.0508 Area, 


— — 


42.333 Arch- line. 5 
S XIII. Of the Segment of a C1RCLE. 


Segment of a Circle is a Part terminated by a 
Right-line leſs than the Diameter, call'da Chord, 


To find the Area of the Segment of a Circle, you 


draw the two Semidiameters, thereby completing 
the Sector, as in the following Figure. Then (by 
the laſt Section) find the Area of the whole Sector 
CADBC, and then (by Se&. 5.) find the Area of the 
Triangle ABC, and ſubtra& the Area of the Triat- 
gle out of the Area of the Sector, the Remainder 1 
the Area of the Segment. 8 
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Otherwiſe 
you may, with- 
out deſcribing - 
the Figure, find A 
the Semidia- 
meter of the 
Circle by the 
Arithmetical 
Rule, pag.113. 
and by the Arithmetical Rule, pag. 112. find' the 
Arch-line ; then multiply half the Arch-line by the 
Semidiameter ; fo have you the Area of the Sector. 


L 


2 


3 „ „660 666„ . 


N 


ET 


0 


Then ſubtract the verſed Sine from the Semidiame- 


ter, the Remainder is the Perpendicular of the Tri- 


angle; and multiply the half Chord by the Perpen- 
dicular, the Product is the Area of the Triangle. 
Then ſubtract the Area of the Triangle from the 
Area of the Sector, and the Remainder is the Area of 


the Segment. See the Work. 
2)z5=AB 


17.5 

17.5 
875 

1225 

175 

9.6) 306.25 (31.9 

— 9.6 add 
182 


865 41.5 the Diameter of the Cirele. 


— p—on.. 
— ů—— 


I 20 75 the Semidiameter. 
9.6 D E Subtrahend. 


UE — 


11.15 remains the Perpendicular EC. 
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11.15 the Perpendicular EC. Ag 
17.5 half the Chord AE or EB, 1 85 
—— ſpects, 
ä tracti 
780g 85 the Se 
bet | | plainl 
| 195.125 the Area of the Triangle. 77 
306.25 the Square of AE. 2 
92.16 the — of DE the verſed Sine. 92. 
3098.41 Sum. 7 
The B Root thereof is 19 96 the Chord AD. Y 2 
. 24 
9. 68 
Sub. 3 5 the FE AB. 1 
9)124.68 n 
2941.56 the Arch- "og 2339 
20. half, i. 
20.75 Semidiameter. 
10390 
14546 
4150 


From 431.1850 Area of the Sed. 
Subtract .195.125 Area of the Trian. 


Remains 236.060 Area of the Segm. : 


Again, let MACBM be a Segment greater than 
a Semicircle z obſerve the former Rules, in all re- 
ſpects, as in the laſt Example; only, inſtead of ſub- 
tracting the Area of the Triangle out of the Area of 


plainly appear by the following Figure, 


11.5 
8 
ne. 92.0 
20 
| 3172 
24 Half Arch-line, 
11.64 Semi- diam. 
24 
— 2 5 7 
4656 | | 3 1 
2328 | | * 
E. — | 5.53 LM, 
279.35 Area of the Sector LAC BL. 
is 10.25 half the Baſe MA. 
5-53 the Perpendicular LM, 
3075 
5125 
ne deck. r | 
Au 56.6825 the Area of tht Triangle ALM. 
-Seg 4 279.36 the Area of the Sector add. 


336.0425 the Area of the Segment ſou;ht. 


* 


Again, | M | XIV. 
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the Sector, here you muſt add it thereunto, as may 
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$ XIV. Of Compound Freuress. 


\ FF 1IX'D or compound Figures are ſuch as are 
1 compos'd of rectilineal and curvilineal Figures 
together. | 5 

To find the Area of ſuch mix'd Figures, you muſt 
find the Area of the ſeveral Figures of which the 
whole compound Figure is compoied, and add all the 
Area's together, and the Sum will be the Area of the 
whole compound Figure. 


: I c add. 


—— — 


32.2 Sum. 


WIT] 


16.1 half. 
34 Diagonal. 


"189 . 


547.4 Area of the 
| . (Trapezium. 
10.236 half the Arch-line AaB. 
14.83 Semidiameter of the Arch AB. 


30708 

$1888 | 
49944 | Ws 
10236 | 


1 51.79988 Area of the Sector. 


From 


Che 


Fro 


Sub 


Fror 
Subt 
Rem 


Sub 
Fron 


Rem 


Sum 
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From 14.83 Semidiameter, 
Subtract 3.4 verſed Sine. 

are 11.43 Perpend. of the Triangle. 

— 9.45 half the Chord AB. 


—— ——_—_—_——_——_ 
. 


nuſt $745 
the 4572 
the 10287 


108.0135 the Area of the Triang. ſubtracted fro 
151.7999 the Area of the Sector. 
43-7864 the Area of the Segment Aa EA. 
12.19 half the Arch-line Cc D. 
20.64 Semidiameter. 
4876 
| 7214 
ie. 44 38⁰ 


251.6016 the Area of the Sector. 


From 20.64 the Semidiameter, 
Subtract 3.5 verſed Sine. 
Rema:1d. 17.14 P rpendicular of the Triangle. 
| Ii.s half the Chord DC. 
8570 
1714 

1714 
Sub 197.110 Area of the Triangle, 61% 
From 251.602 Area of the Sector. 0 14 
Remain. 54 492 the Area of the Segment Ce D 3154 

43-780 the Area of the Segment Aa BA. | 'B ' 

547.4 the Area of the Trapezium. "$6 
Sum 645.678 the Area of the Whole. Pp 
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$ XV. Of an Ex11es1s. 
N Ellipfis, or Oval, is a Figure bounded by a 


regular curve Line, returning into itſelf, but 
of its two Diameters, cutting each other in the-Centre, 
one is longer than the other, in which it differs from 
the Circle. To find the Area thereof, this is 


The RULE. 


Multiply the tranſi erſe Diameter by the Conjugate, 


and multiply that Product by .7854, this laſt Product 
i: the Area of the Oval. R 


Chap 


kk % 


gate J 
then it 

As ] 
conjug: 
Chord 
in the 


I. 


a) 
but 
tre, 
om 


uuct 


616 


61.6 the tranſverſe Diameter. 
44.4 the conjugate Diameter. 
2464 
2464 
2464 


2735.04 the Rectangle. 
7854 the Area of Unity. 


1094016 
13675 20 
2188032. 


1914528 


2148.100416 the Area of the Oval. 


' Demonſtration. If you circumſcribe any Ellipſis 


with a Circle, and ſuppoſe an infinite Number of 


Chord-lines drawn therein, all parallel to the conju- 


gate Diameter, as thoſe in the following Figure, 


then it will be, 


As DA, the Diameter of the Circle, is to Nn, the 


conjugate Diameter of the Ellipſis; fo is Ba B. any 


Chord in the Circle, to b a b, its reſpective Ordinate 
in the Ellipfis. 


For, aceording to the Property of the Circle, 
it is i faSX TA = C B. a. 
And by the Property of the Fllipfis, 
it is 2 Te: UNC: :a SX Ta: ba. 
12,1239 TC:fINC: J Ba: Aba. 
3, hence | 4 TONG:: Ba: bat:-- 
Conſcq. 5 2 TC z NC z Baz z ba. 
That is 6 DA: Nn: : Ba B: bab. 7 


But the Sum of an infinite Series of ſuch Chords 
Ba b, do conſtitute the Area of the Circle, And 
ils dum of the like Series of their reſpective Ordi- 
lates, as ba b, do conſtitute the Area of the i Ilipus. 


M 3 | There 


Chap. 1. Menſuration of Super fictes. 125 : 


«MM 
by 


S tt xt: rt 


- * — ; C = 1 * ny 
"RSA gs OP EET PN 
CCC 
E 7 r * 22 n 
= — * 


— 


E 
nd om - 
>. o—_—— 


e 
”= * fy X 


1 
$6. fe We 


* = 1 * 
Fs FOE 1 PT * 
TTT 
2 T—— .:.. IE 
3 e WIS. 0 x 
3 SEES —_ 
_ 


126 . Menſuration of Superficies. Part II. 
3 Therefore, T $: 


gp Nn: : Cucle's A- 
E rea: the Ellipſis A- 
2 ren. But TS:Nn 
—— :: J0 TS: TSxNn; 
pi LN whence it follows 

f that, 
8 OTS : Circle's 
* | Area :: TSXNu: 

SS Ellipfis Area. 
N 


Conſequently, As 1 is to. 7854; ſo is the Rec- 
angle, or Product of the tranſverſe and conjugate 
Diameter of any Ellipſis to its Area. 


Hence it is eaſy to conceive, that the ſquare Root 
of the Product of the tranſverſe and conjugate Diame- 
ters will be the Diameter of a Circle equal to the 

Ellipſis. 3 9 5 

Hence alſo all Segments of an Ellipſis, and its cir- 
eumſcribing Circle, (whoſe Baſes are parallel to the 
conjugate Diameter, and of the ſame Height) are in 
Proportion one to another as their Baſes are; that is, 

Ba B: bab :: Area Segment BTB: Area Seg- 
ment b I b. 


Or, TS: Nn: : Area Segment BT B: Area Seg- 


ment b T b. 

The Area of every Ellij fis is a mean Proportional 
between the Areas of its circumſcribing and infcrib'd 
Circles. 


The 


Cha 

TY 
may e 
from 
alreac 
DOT. 
circur 
cle's 


xNn:: 
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The Truth of this 
may eaſily be dedue d 
from the laſt; for tis 
already prov'd, that 
DTS: TSX Nun:: 
circumſcribing Cir- 
cle's Area: Ellipſis 
Area. Hh 
But O TS: TS 
:T SxNn:_ 
Nn. Therefore El- 
lipſis Area: inſcrib'd 
Circle s Area:: TSX 
Nn: UNn. 
Example. Let TS=36, and Nn=18.4. 
Then ©) TS=1296, and O N n=338.56.'* 
Then 1296 x .7854—=1017.8784 great Circle's Area; 
And 338.56x.7854—=265.905 ,&c. leſſer Circle's Area; 


127 


FP 18 7 


And 36 x 18.4= 662.4 X.7854=520. 24896, which is 


the 7 of the Ellipſis; then it will be, 
101.878: 5 20. 24896: : $20.24896 : 


265. 905 024. 
That is, As the great Circle's Area is to the Area 


of the Ellipſis; ſo is the Area of the * to the 


Area of the leſſer Circle. 


From hence it follows, that all Segments of an El- 


lipſis, and its inſcrib'd Circle, (whoſe Baſes are paral- 
lel to the tranſverſe Diameter, and have the ſame 
Height) are in Proportion one to another, as the Area 
of the Ellipſis and Circle are. 

That is, As the Area of the Circle is to the * 
of the Ellipſis, ſo is the Segment b N b to the Seg- 


ment BNB. 


Or, Nn: Ts: + Area Segment bNb: Area Seg- 
ment BNB. | 


$ XVI. Of 


"I — 


EFFECT 


$ XVI. Of a P AR ADOLA. 


Parabola is a curvilineal Figure, made by the 
Section of a Cone, being cut by a Flane pa- 
rallel to one of its Sides. 
Every Parabola is two Thirds of its — 
Tarallelogram; therefore to find che Area thereof, 
this 1 is 


. ue <3 „ — 


== = — 
— 2 — 
— — — NG 
. — — 
9 * 


The RULE. 


Multiply the Baſe, or greateſt” Ordinate, by the 
perpendicular Height, and multiply that Product by 
2, and divida the laſt Product by 3, N will 
be the As of the Parabola. 
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wet 53.75 the Ordinate GH. 
309.25 the Perpendicular EF. 


2109.68 75 
KEE 


——— 


3)4219.375 


— 


by . 1406 4583 the Area. 

vill | Demonſtration. Let FH, the Semi- ordinate, be di- 
vided into four equal Parts, or into 8.16, Sc. and 
through the Diviſions draw Lines, as ef, ef, &c, 
parallel to the Axis EF. Suppoſe alſo EF to be 4. 

Then, I fay, the Parabolic Sphere EhHF is to the 
Parallelogram EKFH as 2 to 3 ; but to the Triangle 
EBnad% | VE 

For, firſt, gf, g f, gf, &c. are in continual arith- 
metical Proportion from the Nature of plainTriangles. 

Secondly, fe:ge::ge:he; but hein the Axis 
EF go, and in the firſt Parallel e f muſt be equal to , 
in the next e f muſt be equal to , in the third to 2, 
and ſo on, in a duplicate arithmetical Progreſſion. 

For ef '(=4} : gn ih: ige (=1} eh (=3) 
And the ſecond ef (=4) : eg (=2) :: eg (=2) eh 
I), Sc. And thus it will be, if the Lines Ff, ff, 
&c. be again biſected, &c. ad infinitum, ſo that all 
the Indivifibles of the trilinear Space EK Hh E will 
be in a duplicate arithmetical Progreſſion - increaſing. 
But the Sum of a Rank of ſuch Terms is ſubtriple 
to a Rank of as many equal to the greateſt (by Lem- 
ma 3) ; wherefore the whole trilinear Space EKHhE 
s to the Parallelogram as 1 to 3; and, conſequently, 
tie remaining parabolic Space muſt be to it as 2 to 
3; Which was, &c. . 


12 — | And 
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And fince the Triangle FEH is to the Parallelo. 
gram as 1 to 2, it muſt be to the Parabola as 13 to 2, 
or as 3 to 4; which was to be prev'd. 


Before I proceed to the Menſuration of ſolid Bodies, 
I will lay down ſuch Lemma's as will be neceſſary 
bo facilitate the Demonſtration of all fuch Solids, 


| LEMMA I. 
In any Series of equal Numbers (repreſenting Lines 


or other Quantities) as 1, 1, 1, 1, Sc. or 2, 2, 2, 

2, &c. or 3, 3, 3, 3, &c. if one of the Terms be mul 

tiply'd into the Number of Terms, the Preduct will 
de the Sum of all the Terms in the Series. 


LEMMA II. 


If a Series of Numbers, in arithmetical Progreſſions, 
begin with a Cypher, and the common Difference be 
1, as o, 1, 2, 3, Sc. (repreſenting a Series of Lines or 
Roots beginning with a Point) if the laſt Term be 
multiply'd into the Number of Terms, the Product 
will be double the Sum of all the Series. 

That is, putting L = the laſt Term, N — the 
Number of Terms, and 8 — the Sum of all the Series; 
then will NL=2S ; conſequently, NL 8, wiz. 
One- half of ſo many times the greateſt Term as there 
are Number of Terms in the Series. 


Thus, 0-123-375-4100 the Sum g NL, 


LEMMA III. 


If a Series of Squares, whoſe Sides or Roots are in 
arithmetical Progreſion, beginning with a Cypher, 
Sc. be infinitely. continued; the laſt. Term, being 

multiply'd into the Number of Terws, will be triple 
| to 
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to the Sum of all the Series, vis. NLL=3S ; or, 
+ NLL==S. 


That is, the Sum of ſuch a Series will be One-third 


of the laſt or greateſt Term, ſo many times repeated 
as there are Numbers of Terms i in their Series. 


| Inſtances in ſquare Numbers. 


: e +: 


0 1-4 9 162 3 
e ** ii FIC 


From theſe Inflances it i is evident, that as the Num- 
ber of Terms in the Series do increaſe, the Fraction 
or Exceſs nota + does increaſe, the faid Exceſs always 


being — which, if we ſuppoſe the Series to be 


infinitely continued, will quite vaniſh, and become 
nothing at all. 


LE MMA IV. 


If a Series of Cubes, whoſe Roots are in arithme- 
tical Progreſſion, beginning with a Cypher, c. (as 
above ) — infinitely continded, the Sum of all the 
Series will be 4 1 NLLL=S. | 

That is, One-fourth of the laſt Term fo many 
times repeated as there ate Numbers of Terms. 


Inſtances 
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Inſtances in cube Numbers. 
* o, 1, 2, 3, 45 5 Sc. be the oy of the Cubes, 


| 12 o+ 1+ 84-27 14— 14 1＋—7ʃ 
55 e 
er . ee 8 — 4221821 
e — 


; : o+1+8+ 27+ 64+125_1,,_ 
ha 25-1 he” —_ 

— 61], 1 

7 PF 200 

"Via theſe Kamples it PERS appears, that a: 
the Number of Terms in the Series increaſes, the 
Fraction or Exceſs above 4 decreaſes, the Exceſs be- 
1 


ing always 3 which, if we ſuppoſe the Series 


to be infinitely continued, will become infinitely ſmall | 


or nothing. 
| 1 95 LEMMA V. 


If a Series of Biquadrates, whoſe Roots are in 


arithmetical Progreſſion, beginning with a Cypher, 
Sc. as before, be infinitely continued, the Sum of all 
the Terms in ſuch a Series will be + NLLLL. 

The Truth of this may be manifeſt by the like 
Proceſs as in the * Lemma' 5, he fo « on for 
higher Powers. 


LEMMA VI. 


The Sum 4 an infinite Progreſſion, whoſe greateſt 
Term is a ſquare Number, the others decreaſing by odd 
Numbers, viz. 1, 3, 5, Cc. is in ſubſeſquialteran 
Proportion of the Sum _ the like Number of equal 
Terms, that 1s, as 2 to 3. 
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Inſtances in ſuch Progreſlions. 1 

_ ry 
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— 13 288 32+ 2720-1 1281 1 4.12 bats 

. A Ar 
5 F. rom theſe Examples it plainly appears, oe, as 
t as the Number of Terms in the Series increaſes, the 
the Fraction or Exceſs above 3 decreaſes; and if we ſup- 


be⸗ poſe the Series to be infinitely continu'd, that Exceſs 
will quite vaniſh, and the Sum of the infinite Series 
will be 5 of ſo many equal to the greateſt, 
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C HA p. 1. 
The Menſuration of 5 O L 1 D s. 


_COLID Bodies are duch as do conſiſt of Length 
1 Breadth, and Thickneſs ; as Stone, Timber, 
Glabes,. Bulls, Ee. eee ee 


LL . ble 


$ 1. Of a CuBEe. 


CUBE i is a ſquare Solid, comprehended under 


A 


The RULE. 


Multiply the Side of the Cube into itſelf, and that 
Product again by the Side; the laſt product wil be 
the Solidity, o or ſolid Content of the Cube. 


175 


ran 


ſix geometrical Squares, being i in the Form of 
2 Dye. To find che ſolid Content, this is, 
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Chay. 2. Menſuration of Solids. 


LY 
#3 
875 
1225 
ht 
306.25 
17.5 4 
153125 A” 
214375 
30625 


5359.37 5 the ſolid Content of che Cube. 


Suppoſe ABCDEFG a cubical Piece of Stone or 
Wood, each Side thereof being 17 Inches and an 
half; multiply 17.5 by 17.5, and the Preduct is 306.25; 
which being multiply'd by 17.5, the laſt Product is 


1 tr 


£41 


$359-375) which is 5359 folid Inches and 375 Parts. 
To reduce the 


ſolid Inches to Feet, divide by 17 28, 


| ( becauſe ſo many cubical Inches is a Foot) and the 
ſolid Feet in the Cube will be 3, and 175 cubical 


Inches remain. | 


By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 17.5 ; that Extent, 
turn'd over twice from 17.5 Will reach to 5359, the 


ſolid Content in Inches. Then extend the Compaſles 
from 1728 to 1; that Extent, turn'd the ſame way 


from 5359, will reach to 3.1 Feet, 
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Demonſtration. If the Square ABCD 
be conceived to be mov'd down the 
Plain ADEF, always remaining pa- 
G rallel to itſelf, there will be genera- 
| ted, by ſuch a Motion, a Solid having 
E K fix Plains, the two oppoſite whereof 
Eo will be equal and parallel to each 
other ; whence it is called a Parallelopipedon, or ſquare 
Priſm. And if the Plain ADEF be a Square equal to 
the generating Plain ABCD, then will the generated 
Solid be a Cube. From hence ſuch Solids may be eon- 
ceived to be conſtituted of an infinite Series of equal 
Squares, each equal to the Square ABCD; and AE or 
DF will be the Number of Terms. Therefore, if 
the Area of ABCD be multiply'd into the Number of 
of Terms AE, the Product is the Sum of all the 
Series, (per Lemma I.) and, conſequently, the Soli- 
dity of the Parallelopipedon or Cube. Or, if the Baſe 
- ABCD, being divided into little ſquare Areas, be mul- 
tiply'd into the Height AE, divided by a like Meaſure 
for Length, after this Way you may conceive as many 
little Cubes to be generated in the whole Solid, as is 
the Number of the little Areas of the Baſe multiply'd 
by the Number of Divifions the Side AE contains. 
Thus, if the Side of the Baſe AB be 3, that multiply'd 
into itſelf is 9, which is the Area of the ſquare Baſe 


ABCD; then, if AE be likewiſe 3, multiply ꝙ by 3, 


and the Product is 27; and ſo many little Cubes will 
this Solid be cut into, if you conceive it to be cut as the 
Lines direct. | | 

From this Demonſtration it is very plain, that if 
you multiply the Area of the Baſe of any Parallelo- 
pipedon into its Length or Height, that Product will 
be the ſolid Content of ſuch a Solid. 


FII. 


$ IL. 


or Stone 


Inches, 
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Firſt 
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180, t 
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by 172 
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this by 
before. 


Or 1 
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$ II. Of oPaxaiieroniognon. 


ET ABCDEFG de a Parallelopipedad, or Nehme 

Priſm, repreſenting a ſquare Piece of Timber 

or Stone, each Side of its ſquare Baſe ABCD being 21 
Inches, and its Length AE 1 5 Foot. 
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Firſt, then, multiply.21 85 the producer; is 44x; | 
the Area of the Baſe in Inches; which multiply'd by 
180, the Length in Inches, and the Product is 79380, 
the ſolid Content in Inches. Divide the laſt Product 
by 1728, and the Quotient is 45.9, that is, 45 ſolid 
Feet and 9 Tenths of a Foot. Or thus: Multiply 
141 by 15 Feet, and the Product is 6615; divide 
3 44s and, ys: by ret is 45. 95 the une * 

rec: . 14] TOE» 12 # 5 


Or Fam * l Feet and dhe; 


Multiply 1 Foot 9 Inches by i Foot 9g e and 
the Product is 3 Feet o Inches 9 Parts ; this, multi- 
* again by 15 Feet, gives 45 Feet 11 Inches * 
"INE ee Feet and Ty of a Foot and 4 f 
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See the Work of all Cake: 
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ah 441 F. I. 
21 | | 15 129 
21 3405 — 
* 441 1-9 
N 00 10 119 
441 144) 6615 (459 —— 
2 855 15 
35280 1350 Ed 
441 | OD 457 0—0 
54 76 
1728) 79380 45.9 3-9 
912 — U 
9 
10260 | 
8640 
16200 | 
15552 
648 
By Scale and Compaſſes. 


Extend the Compaſſes from 12 to 21, and that Ex. 
tent will reach to near 46 Feet, being twice turn'd 
over from 15 Feet; fo the ſolid Content is almoſt 46 

t. | | | 
wc the Baſe of the ſquar'd Solid be not an exact 
Square, but in form of a rectangle Parallelogram, 
the Way of meaſuring of it is much the ſame; for, 


firſt, you muſt find the Area of the Baſe by multi-. 


plying the Breadth by the Depth; and then multi- 


ply that Area by the Length of the Piece, as before : 


Thus, 


Chap. 
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Inches deep, and 25 Feet long, how many ſolid Feet 
are contained therein? | ALF 5 5 
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If a Piece of Timber be 25 Inches broad, 9 


144) 5025 (39 120-6 
432 | O—6—3 


Anſwer 39 Feet, * 


By Scale and Compaſſes. 


Firſt, find a mean geometrical Proportional be- 
tween the Breadth and the Depth; which to do upon 
the Line of Numbers, you muſt divide the Space 
upon the Line, between the Breadth and Depth, in- 
to two equal Parts; that middle Point will be the 
mean Proportional ſought: 'Thus the middle Point 
between 25 and 9 is at 15 ſo is 15 a mean Propor- 
tional between 9 and 25; for, 9: 15 : : 18: 25; ſo 
a Piece of Timber of 15 Inches ſquare is equal to 
a Piece 25 Inches broad and g Inches deep. So then, 
if you extend the Compaſſes from 12 to 15, that Ex- 
tent, turn'd twice over from 25 Feet, the Length, 
will reach to 39 Feet, the Content. 
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$ II. Of @ Triangular Px Is u. | 


Priſm is a Solid contained under ſeveral Plains, 
and having its Baſes like, equal, and parallel. 
The ſolid Content of a Priſm {whether triangular or 
multangular) is found by multiplying the Area of 
the Baſe | into the Length or Wh and the Produt 
is the 1255 Content. | 


Let | ABCDEP be a triangular 
Prifm, each Side of the Baſe be- 
ing 15.6 Inches, the Perpendicu- 
lar thereof Ca is 13.51 Inches, 
and the Length of the Solid 19.5 
Feet. 
M.ultiply the perpendicular of 
the Triangle 13.51 by half the 
Side 7.8, and the Product is 


which multiply by the Length 
& OI - 5,and theProdudt is 2054.871, 
* © which divide by 144, and the 
Quotient is 14.27 Feet ere, the 
ſolid Content. | 


13.51 14% 2054.87 (14-27 


7˙8 144 
_ 10808 614 
9457 570 
105.378 388 
19.5 | 288 
526890 1007 
948402 1008 
105378 


2054.87 10 3 


105.378, the Area of the Baſe; 
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By Scale and Compaſſes. 


' Firſt, find a mean Proportional between the Per- 
pendicular and Half-ſide, (as before taught) by divide- 
ing the Space upon the Line, between 13.51 and 
7.8, into two equal Parts; ſo ſhall you find the middle 
Point between them to be at 10.26, which is the mean 
Proportional ſought : By this means the triangular 
Solid is brought to a ſquare one, each Side being 10.26 
Inches. Then extend the Compaſſes from 12 to 10.26 ; 
that Extent, turn'd twice downwards from 19.5 Feet, 
the Length will at laſt fall upon 14.27, which is 14 
Feet and a little above a Quarter. 7 5 


Let ABCDEFGHIK repreſent a Priſm, whoſe Baſe 
is a Hexagon, each Side thereof 29 16 Inches, and 


the Perpendicular from the Centre of the Baſe to the 


Middle of one of the Sides, (a b) is 13.84 Inches, and 


the Length of the Priſm is 15 Feet; the ſolid Con- 


tent is required. | 
Multiply half the Sum of the Sides 48 by 13.84, 


and the Product is 664.32, the Area of the hexagonal 


Baſe, (by c VIII. p. 86.) which multiply by 15 
Feet, the Length, the Product is 9964.8 ; which di- 
vided by 144, the Quotient will be 69.2 Feet, the 
ſolid Content required. | 42 | 


13.84 


* 
— . ˙ ,,, «. 
JJ ³˙ A ̃—ü9ügs 
* 


* * — 22 
I ͤ — ·˙— ES 
S : 


— . — a 
3 ned 


n 


— 


ad — — N 
— — * 8 1 2 ©: ts 4 2 * , af 
3 6 Co — - n 5 . 0 —2 2 
„7% ² A ⁵˙ 
r 5 7 q y SY" — . . 
a > I * 


— 


== 
FR =o 


2 * 


TIE =O 4 -- 
= _ 
<> A 


— nap —_ 

— 4247 — — 

3 i he a, 

Xx 7 = * — as 5 — 1 


—— 
—— > Y 
3 


FPV T 
* 3 . 3 — 


2 


2 


. * 1 
Fo ad "uy 
© A 


RI” | 
9 ** 
> + ” 
7 . 
hl 
{6 
"he 
Big 
& 
A 
i 
ot ” 0 N 
be, . 
f 
} 4 
9 
| — 


142 , Menfuration of Solids. Part Il. 


| 6 ſth N PE — 


iy 
. 
e . ul 6g 2 


144) 9964.80 (69.2 
1 (69 


10 if PILE ; 
il 70 Fe #t; 
5 0 % %, 
hl j * 5 2. 


I 
1324 
E 1296 

288 
288 


29 „ » 


By Scale and Compaſſes. 

Firſ, find a mean Proportional between the Per- 
pendicular, and half the Sum of the Sides; that 15 
divide the Space between 1 3.84 and 48, and the middle 
Point will be 25.77. Then extend the Compaſſes 
from 12 to 2 5.77; that Extent will reach (being 


twice turn'd over) from 15 Feet, the Length, to 69-2 
Feet, the Content. 


To 


Chap. 
To fir 
mention 
Piece, a 
duct add 
the who 
gonal Pi 
ing 96, 
which n 
Inches; 
the two 


of the M 


The 
129.2 2 


Exte 
tent wil 


the Are 


t II. Chap. 2. 


f Baſe, 


e per- 
hat 15 
middle 
npaſſes 
( being 
0 69.2 


To 


Menſuration of Solids. 143 
To find the ſuperficial Content of any of the fore- 
mentioned Solids, you muſt take the Girth of the 
Piece, and multiply by the Length, and to that Pro- 
duct add the two Areas of the Baſes, the Sum will be 
the whole ſuperficial Content. Example of the hexa- 
gona) Priſm laſt- mentioned: The Sum of the Sides be- 
„and the Length 15 Feet, that is, 180 Inches; 

which multiply d by 96, the Product is 17280 ſquare 
Inches; to which add twice 664. 32, the Areas of 
the two Baſes, and the Sum is 18608. 64, the Area 


of the Whole, which 1s 129.22 IN, 


The ft uperficial Content of the whole Solid is 
129.22 Feet. 


By Scale and Compaſſes. 


Extend the Compaſſes from 144 to 180 ; that Ex- 
tent will reach irom 96 to 120 Feet. Ther, & find 
the Area of the Baſe, extend the Compaſies 10 144 
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to 13.84; that Extent will reach from 48 to 4.6 Feet; 
add 120 Feet, and twice 4.6 Feet, and it makes 129. 
Feet, the ſuperficial Content, as before. 

The Demonſtration of thoſe laſt Solids will be the 
fa as in the firſt Section; for as in that, ſo in theſe, 
the Area of the Baſe is multiply'd into the Length to 
find the Content, and the ſame Reaſon is _—_ for one 
as for the A 


eee 


V. o 4 Pyn AM 1p. 


Pyramid is a ſolid Figure, n Baſe is a Poly 
A on, and whoſe Sides are plain Triangles, thei 
ſeveral Tops meeting together in one Point. 'To 
the ſolid Comment thereof,” this is 


The RULE. 


Multiply the Area of the Baſe by a third Part of 
the Altitude, or Length; and the Product i is the ſolid 
Content of the Pyramid. 


Let 


Chap. 


Let 
Pyram 
the F 
Inches, 
dicular 
15 Fee 
by 18. 
is 342. 
the B 
which 
a thir 
Height 
is 1711 
by 144 
11.88 
Conten 


144) 


Let 


Chap. 2. - Menſuration of Solids. 145 
>» 


Let ABD be a ſquare 
Pyramid, each Side of 


the Baſe being 18.5 


Inches, and the perpen- 
dicular Height CD is 
15 Feet: Multiply 18.5 
by 18.5, and the Product 


is 342.25, the Area of 


the Baſe in Inches; 
which multiply'd by 5, 
a third Part of the 
Height, and the Product 
is 1711.25 this divided 
by 144, the Quotient is 
11.88 Feet, the ſolid 
Content, 
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By Scale and Compaſſes. 


Extend the Compaſſes from 12 to 18.5 Inches, that Ext 
Extent, turn'd twice over fram 5 Feet, (a third Part tent w 
of the Height) will fall at laſt upon 11.88 Feet, the the fo 


ſolid Content. 144 te 
80 | reach 
To find the ſuperficial Content. =_— 


7 1 | 1 0880 De 
Multiply the ſlant Height (or Perpendicular of one 

of the Triangles) by half the Periphery of the Baſe zy, 
and the Product is 6668.88, which divided by 144, 
the Quotient is 46.31 Feet, the ſaperficial Content 
of all but the Baſe ; then to that add 2.38 Feet the 
Baſe, and it makes 48.69 Feet, the whole ſuperficial 
Content. | 


180.24. the ſlant Height d D. 


| 37 100 6 ; 
CO RL” h | 144) 342-25 (2-3 
126168 | 288 : | 
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Chap. 2. 


By Scale and Compaſſes. 


Extend the Compaſſes from 144 to 180.24, that Ex- 
tent will reach from 37 to 46.31 Feet, the Area of 
the four Triangles; and extend the Compaſſes from 
144 to 18.5 (one Side of the Baſe) that Extent will 
reach from 18.5 to 2.38 fere; which added to the 
_ the Sum is 48.69, the whole Superficics. 


Dae endes Every Pyramid is a third Part of 


the Priſm, 1 15 hath the ſame Baſe and Height (by 
Eucl. 12, 7.). 

That is, the: ſolid Content of the Pyramid ABD 
(in the laſt Figure) is one third Part of its circum- 
ſcribing Priſm ABEF.. 

For every Pyramid that hath a ſquare Baſe, (ſuch 
as Aa Bb in the laſt Figure) is conſtituted of an infi- 
nite Series of Squares, whoſe Sides or Roots are conti- 
nually increaſing in arichmetical Progreſſion, begin- 
ning at the Vertex or Point D, its Baſe Aa Bb being 


the greateſt Term, and its perpendicular Height CD 


is the Number of all the Terms: But the laſt Term 
multiply'd into the Number of Terms, the Om 
will be triple the Sum of all the Series ( by Lemma 3.) 


conſequently —== N- 8. And 8 is equal to the cola 


Content of the Pyramid. From hence it will be caſy 


to conceive, that every Pyramid is 4 of its circum- 
{cribing Priſm, (that is, of a Priſm 5 equal Baſe and 
Altitude) what Form ſoever its Baſe is of, viz. whe- 
ther it be ſquare, triangular, pentangular, c. You 
may very eafily prove a triangular Pyramid to be a 
third Part of a Priſm of equal Baſe and Altitude, by 
cutting a triangular Priſm of Cork, and then cut that 
Priſm into three Pyramids, by cutting diagonally, 


as I have ſeveral times done, to ſatisfy myſelf and 
Abbert. 8 


Q 2 Leet 


= — = = EK . 2 — n AAB — oP — 5 g 1 
5 I 4 — * 2 — "a r = EY O p Fog 33 i ara - 2 =x KA * * . 
50 — — Fe — — — _—_ — = — 5 : E; bt" 2 3 2 — 8 np 1 ” 
- — 7 8 E _ 3 * 2 * ä * * . P * = - 38 . — — — - OY 5 == —.— 4 4. 
(ew FI” 1 T — 4 — — — — — uo - = 1 25 — 0 — —— a . 2 Sx dS 2 C - 4 RT ad 
8 r pan, 5 8 a5 - 1 2 — a 4 * — — EEE = hg es > . 2 — . 2 5 
—— ah! N — 3 os 2 x E — = g Ws.» „ N 4 24 2 J 3 A * Ps 2 — S 
5 — 8 4 — — . 2 — 3 * — bo Age. 5 A O » * Fan Mags... 2 2 8 5 + WI... by 
— 3 1 212 3 . . 2 d —— 1 * * Pn —— ©. Ac OS 2 
2 . =. <= — 2 = N om Ee EE LT 3 '© 123 N we 5 l =" 15 ; rr IT ang "A 2 __ 
2 Ig * . — X. 8 5 — 7 * 5 I L : - Sh — — - ve 7 33 * 
he, ES — N I:c n 2 _— N O - —_ \ = _ 
* FS - 2 — * — 2 0 


3 ˙ Cid . " 


— 2 . 
— * 37 „ 
W's 2 + 


. ö 3 ee CS by 
-2 N be — . 2 
2 — 3 I PV — — 7 — 
——— — —ü— — —— — — —ů—— —— ——— I PIE — 2 ” = 
oY e eee ee pa lr gre NY Ed has 
” — * a CO IE Bn, ” ERA. FINE PR 
2 — DIC 3 5 
— aps © 


7 4 0 2 6 : 
OT TE: — 


s MLS E „ 


2 — 


ES 000 
2 


on — 


r n 22 * 
2 * - I * 


1 
22 


r —— = LL, 


© SO, GE Is. 


| 
ö 
| 
| 
| 


K AD e 


16, and the Product is 1 N 
144, the Quotient is 7.41 Feet, the ſolid Content. 


Menfuration of Solids. Part II. 


Let ABCD be a trian- 
gular Pyramid, each Side 
of the Baſe being 21.5 
Inches, and its Perpendi- 
cular Height 16 Feet; the 


Content, ſolid and ſuperk- 
cial, is required. 


Firſt, find the Area of 
the Baſe, by multiplying 
half the Side by the Per- 
pendicular let fall from the 
Angle of the Baſe to the 


oppoſite Side; which Per- 


pendicular will be found 


to be 18.62 ; the Half 


thereof is 9.31, multiply'd 


by 21.5, the Product is 


200.165 Inches, the Area 
of the Baſe. Then, becauſe 
the Altitude 16 cannot 
exactly be divided by 3, 
therefore I take the third 
Part of 200.165, which is 
66.72, and multiply it by 


067.52, which divided by 


9.31 


144 


In 


multi 


ſuch 
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9.31 Half the Perpend. F. I. Pts. 
21.5 the Side. Side 19 6 
e 
n —— 
931 5 M1 6 
1862 N 
3) 200.16; Area Baſe. Area Baſs z 4 8 8 
66.72 a third Part. „ — 8 
e 5 610 8 
40032 —— 
6672 -2)282 3 6 8 
144 1067.52 (7.41 ſolid Cont. Content 7 3 2 2 
os | 
38 
576 5 f 
e 
48 


In caſting this up by Feet and Inches, inſtead of 


multiplying by 16, the Height, I break 16 into two 


ſuch Numbers, as, being multiplied together, the 
Product may be 16, wiz. into 4 and 4, and multiply 
firſt by one, and then the other; a third Part of the 
laſt Product is the Content. 


By Scale and Compaſſes. 


Firſt, find a geometrical mean Proportional, (as 
before directed; by dividing the Space between 21.5 
and 9.31 into two equal Parts, and you will find the 
middle Point at 14.15, which is the mean Proportio- 
nal ſought. Then extend the Compaſſes from 12 to 
| | O 3 1415, 
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14.15, that Extent (turn'd twice over from 16 Feet 


will fall at laſt upon 22.23; a third: Part thereof | is 
7-41 FEY. the Content, Ju 


7 0 find the ſup erficial c 


Multiply the ſlant Height (or Perpendicular of one 
of the Triangles) by half the Periphery of the Baſe, 
and to that Product add the Area of the Baſe, the dum 

is the whole ſuperficial Content. 
102.1 Inches, the ſlant Height d D. 
Half pe ph. 3 Ant. 50-10. 75. 


2 9605 
3842 
3842 
5 Bs 
61 95.225 Inches, the Area of all but the Baſe, 


1 200. 165 Area of the Baſe add. 


K / 32 — — 


140 5295 399 (44.41 Feet, the whole Content. 
* $76 5 
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By Scale and a 


Extend the Compaſſes from 144 to 192.1, that 
Extent will reach from 32.25 (half the Periphery of 


the Baſe) to 43 02 Feet, the Content of the upper 
Part. And 
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Chap. 2. Menſuration of Solids. I51 

And extend the Compaſſes from 144 to half the 
Perpendicular 9.31, that Extent will reach from the 
Side 21.5 to 1.39 Feet, the Area of the Baſe ; which, 
added to the other, makes 44.41 Feet, the Content of 


theWBoe,. 


Let ABCDEFGH be a 
Pyramid, whoſe Baſe is a 
Heptagon, each Side thereof 
being 15 Inches, and the Per- 
pendicular of the Heptagon 
is 15.58 Inches, and the per- 
pendicular Height of the Pyra- 


mid HI is 13.5 Feet; the 


Content ſolid and ſuperkcial is 
required, 


Multiply 15.58 (the Per- 


pendicular ) by 52.5, ( half 


the Sum of the Sides of the 
Heptagon ) and the Product is 
817.95, which multiply'd by 
4.5, viz, 4 of the Height, 
and the Product is 3680.775. 
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152 Menſuration of Solids, Part II. Chap. 
Then divide this lat Product by 144, and the Quo- 
tient is 2 5 56 Feet, the Content. 


15.58 the Heptagon' s Perpendicular, Pe 

52.5 the Half ſum of the Sides, _— 

\ ſum of 

N 8544.3 

311 8 105 

e 9.335 
817.980 


4-5 a third Part of the Height. 


4089750 
Lee 


: wa * golas. 56 ſolid Feet. 14 
800 
" $20 


807 
720 
977 
864 
| 3 Exte 
. „ Extent 
By Scale and Compa Mes. 3 
ä 
from 0 
which 
Whole 


Firſt, find a geometrical mean Proportional between 
15.58 and 52.5, (as is before directed) which you 
will find to be 28.06 ; then extend the Compaſſes from 
12 to 28.06, that Extent will reach from 4.5 ( twice 
turn'd over) to 25.50 Feet. 


To 


H. | Chap. 2. Menſurationof Solids. 153 


To find the ſuperficial Content. 


ular, Multiply the Height taken from the Middle of one 

$4. of the Sides of the Baſ>: 162.75 Inches, by the Half- 
ſum of the Sides 52.5 Inches, and the Product is 
8544-375 3 Which divided by 144, the Quotient is 
59.335 Feet, the Content of the upper Part. 


| 162.75 144, $17.95 (5.08 
5 | — a_—__ 1155 
81375 RO 
32550 1 3 
81375 | 
144) 8544-375 (59-335 Feet, 
* 5 8 Ba E . 
„„ = 
4383 65.015 the whole Content. 
517 | BY 
855 
135 
By Scale and Compaſſes. 


Extend the Compaſſes from 144 to 162.75, that 
Extent will reach from 52.5 to 59.335 Feet. 

And extend the Compaſſes from 144 to 15.58, the 
Perpendicular of the Heptagon, the Extent will reach 
from 5.25 to 5.68 Feet, the Content of the Baſe ; 
which add to the former, the Sum is 65.015, the 
Whole ſuperficial Content, OR 


veen 
Foo. 
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SV. Of a CYIIN DER. 
« Cylinder is a round Solid, having its Baſes cir. 


cular, equal, and parallel, in form of a Rolling- 


ſtone uſed in Gardens. To find the ſolid Content 
thereof, this is | 4 


The RULE. 


Maltiply the Area of the Baſe by the Length, and 
the Product is the ſolid Content. | 5, 


Let ABC be a Cylinder, 
whoſe Diameter A B is 21. 
| Inches, and the Length CJ) 

is 16 Feet; the ſolid Content 
is required, DET 


Firſt, ſquare the Diameter 
21.5, and it makes 462.25 


which multiply by 7854 
and the Product is 363.05 115. 


the Product is 5 808.8164. 

Divide this laſt Product by 
A - 144, and the Quotient iD 
40.34 Feet, the ſolid Con- 
tent. ; 


By Scale and Compaſſes. 


Extend the Compaſſes from 13.54 to 21:5, the Dia- 
meter, that Extent (turn'd twice over from 16, the 
Length) will at laſt fall upon 40.34, the ſolid Cos. 

tent. = 


Chap. 


Then n—_ this by 16, and 


Firſt, 
Circum 
the Qu 
which: 
the Su: 


12; 
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To find the ſuperficial Content. 


n Firſt, (by Chap. I. Se&. IX. Prob. 2.) find the 
ontent Circumference of the Baſe 67.54, which multipl 
by 16, the Product is 1080.64 ; which divided by 1 2, 
the Quotient is 90.05 Feet, the curve Surface; to 
which add 5.04 Feet, the Sum of the two Baſes, and 
the Sum is 95.09 Feet, the vrhole ſuperficial Content. 
h, and | | ; * N 
1 67.54 303.05 
I 2 
linder, 8 | 5 
215 405 24 | 144) 726.10 (5.04 
k C Wh, 3 
| «1 0.050 11 610 
e 12 1080.64. , 5.04 | add — 
— — * 
ameter 395 95-09 | 
2.25; 3 
19 — By Scale and Compaſſes. 
5 115. 5 | 
6, wh Extend the Compaſſes from 12 to 67.54, (the Cir- 
8164. cum ference) that Extent will reach from 16 ( the 
act by Length) to 90.05 Feet, the curve Surface. 
ent ö And extend the Compaſſes from 12 to 21.5, (the 
| Col- Diameter) that Extent (turn'd twice from . 7854) 
will at laſt fall upon 2.52 Feet, the Area of ane Bale ; 
which doubled is 5.04 ; this, added to the curve Sur- 
face, makes 95.09 Feet, the whole ſuperficial Content, 
Demmſtrarion. The ſolid Content of every Cylinder 
is found, by multiplying the Area of its Baſe into its 
Height, as aſoreſaid: For every right Cylinder is 
only a round Priſm, being conſtituted of an infinite 
e Dia- Series of equal Circles; that of its Baſe, or End, be- 
6, the ing one of the Terms, and its Height CD (in the for- 
| Con- mer Figure) is the Number of all the Terms, There- 
7 fore the Area of its Baſe A B being multiply'd 1 
; 5 


* 
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CD, will be its Solidity (by Lemma I.) Let D 
AB, and H= CD. 1 

Then 7854 DDxH= its Solidity. 


ft 


SS Sc Sök. K, 
$ VI. Of a Cons. 
\ Cone is a Solid, having a circular Baſe, and 


growing ſmaller and ſmaller, till it ends in a 
Point, which is called t'e Vertex, and may be near! 
repreſented by a Sugar-loaf, To find the Solidity 


thereof, this is | 
| 1 The RULE. 


Multiply the Area of the Baſe by a third Part of 
the perpendicular Height, and the Product is the ſolid 
Content. 1 = 


C | 


Let ABC be a Cone, the 
Diameter of whoſe Baſe AB 
is 26.5 Inches, and the 
Height of the Cone DC is 
16.5 Feet: Firſt, ſquare the 
Diameter 26.5, and it is 
702.25, which multiply by 
7854, and the Product is 
55 1.54715; Which multi 
ply by 5.5, and the Pro- 
duct is 303347825; which 
divided by 144, the _ 
ent is 21.07 fere, the ſolid 
Content of the Cone, 


26.5 


144 


Exten 
meter) 
third Pa 
F cet, thi 


Multi, 
flant II 
5261.09 
IS 1-37 
5 e, th 


26.5 
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| 26.5 the Diameter. 
26.5 SS 
1325 
A 9 9 7 
= Y 5 85 
702. 25 the Square. 
ä 


28090 : RY 
$5125 
561800 


41575 


551 54/715 Area of the Baſe. 
1 a third Part of the Height. 
275773 
275773 


144) 3033. 503 (21.07 Feet, the Content. 
153 
947 


y Scale and Compaſſes.) 
Extend the Compaſſes from 13.54 to 26.5, (the Dia- 


meter) that Extent, turn'd 'twice over from 5.5, a 
third Part of the Height) will at laſt fall upon 21.07 
Feet, the Content. 15 


To find the ſuperficial Content. 


Multiply half the Circumference 41.626 by the 
lant Height A C 198.46, and the Product is 
d261.09596 ; which, divided by 144, the Quotient 
is 57-37 ere, the curve Surface; to which add the 
bale, the Sum is 61.2, the ſuperficial Content. 
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Cylinder of equal Baſe and Altitude. The Truth 0 
. this may eaſily be conceiv'd, by only confideril 
that à Cone is but a round Pyramid; and therefore! 
muſt nęeds have the ſame Ratio to its circumſeribicg 
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41.626 : the Half. cirehmference of the Bak 
198.46 the ſlant Height. 


* 


249756 
166504 
333008 


374634 
41626 


144) 8261.09596 (57.37 root ores 


— — 3.83 the Baſe add. 

1061 3 
530 61,20 the whole Content. 

989 


144}561-54(3-83 


1195 
434 


—— — 


2 
By Scale and Compaſſes. 


Extend the Compaſſes from 144 to 198.46, that 
Extent will reach from 41.626 to 57.37 Feet, tie 


curve Surface. 


And extend the Compaſſes from 12 to 26.5, tht 


Diameter, that Extent, turn'd twice over from 7859 


will at laſt fall upon 3.83 Feet, the Baſe; which added 
to 57.37, the Sum is 61.2 Feet, the ſuperfcil 
Content. 


Demonſtration. Every Cone is the third Part of 1 


Cylinder, as the ſquare Pyramid hath to its wo 
Es cribing 


Chap 
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to ma 
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refore 1 
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| to make. it yet clearer, let it be farther conſider d, 
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ſeribing Parallelopipedon, wiz, as 1 to 3. However, 


That | 1 | 
Every right Cone is conſtituted of an infinite Series 


of Circles, whoſe Diameters do continually increaſe 


in Arithmetical Progreſhon, beginning at the Vertex, 


or Point C, the Area of its Baſe A B being the greateſt 


Term, and its perpendicular Height DC, the Number 


of all the Terms; therefore. the Area of the Circle of 


the Baſe, multiply'd by a third Part of the Altitude 


DC, will be the Sum of all the Series, equal to the 
Solidity of the Cone, by Lemma III. 1 £ 


The curve Superficies of every right Cone 15 equal 


* * 


to half the Rectangle of the Circumference of its Baſe 


into the Length of its Side. 

For the curve 8 5 
Surface of every 
right Cone is 
equal to the Sec- 
tor of a Circle 
whoſe Arch BC 
1s equal to the 
Periphery of the 
Bue of the Cone, 
and Radius AB 
equal to the ſlant 
Side of the Cone. 
Which will ap- 
pear very evident, | 
if you cut a Piece of Paper in the Form of a Sector of 
a Circle, as ABC, and bend both the Sides AB and 
AC together, till they meet, and you will find it to 
torm a right Cone. 5 


I have omitted the Demonſtrations touching the, 
Superficies of all the foregoing Solids, becauſe I. 
thought it needleſs, they being all compos'd of Squares, 
Paralle!ograms, Triangles, Sc. which Figures are all. 


demonſtrated before. And if the Area of all ſuch Fi- 
2 „ ures 


_ — D 
* —. 2 — — . - mn = 
Mo Er — we g - PR — 
I i . r 5 
_ AER 
p ' 


6 
4 
44 
C2] 


* 
65 
q 
1 
- 8 
i 
4 A 
LA 
£ 
| 
4 
« 
. 
* . 
if * 
. 


* 
La 


=> 
29h >; * 5 Fd 
A 5» 2 2: 6 BS. "> <5 
2 . —# * SA 
9 — 


"I" © 7 4 
= bed un * 
OSS” ER 3 


— mo £5 2 n 
22 r 


— ug 
Pe” Ro 


8 ä 
— oe —— — 
+ - x7 


— ¶ pro 


— 


1 
— 


— 4 


CO Ee ee ar EE CCC ws 
—y nd 2 gp mag * 


3 ern 
DES : - 3 
p Ir” ·˙Q tape h.; 
he en x vhs > LE; = Str 


| 

4 
iN | 
bl 


e 
2 2 — — 


— — 


— — — =; — ro 
2 * FE 4 2 2 * — 
— ” — . * — — DC re ES eat 
; : * 242 * oo AD WII - > rt a rs © i er —— —„— — - - 
£ 2 5 — — — — — 
. — - — > ano. — 


— 
e 


„ 
5 
1 
4 
1 
"7 
3Þ 
| 
1 
$7 


* 
7 
rt 
. 
1 
Tt 
* 
£1 
: 
" 
1 


* 
1% 
{| 

: ny 
j 
77 
g 
N 
R 


A by... wy 8 = 
* 5 
— — 
5 . - 2 = w 2 — * - we 
E r — —— es > I —— — o — * i — = 
9. —— PE. Rn ai ann —̃— | 


— . 
2 2 


160 Menſuration of Solids, Part Il. 
gures as compoſe the Solid, be found ſeverally, and 


added together, the Sum will be the ſuperficial Con- 
tent of the Solid. 


D D ονο 
8 VII. Of the Fruſtum of a PyRAMID, 


A of a Pyramid is the remaining Part, 
when the Top is cut off by a Plain parallel to 


the Baſe. To find the ſolid Content thereof, there 
are ſeveral Rules. 


RULE I. 


To the Rectangle (or Product) of the Sides of the 
two Baſes add the Sum of their Squares ; that Sum, 
being multiply'd into one-third Part of the Fruſtum's 
Height, will give its Solidity, if the Baſes be ſquare, 


Or thus, which is the ſame in Effect: 
Multiply the Area's of the two Baſes together, an! 
to the ſquare Root thereof add the two Areas; that 


Sum, multiply'd by One-third of the Height, gives 
the Solidity of any Fruſtum, ſquare or multangled. 


RULE II. 


To the Rectangle of the Sides of the two Baſes, 
add one-third Part of the Square of their Difference; 


that Sum, being multiply'd into the Height, will 


produce the Solidity, if the Baſes be Squares: But if 
they be triangular or multangular, the ſaid Rectangle 
of the Sides, with the third Part of the Square of 


their Difference, will be the Square of a mean Side; 


and the ſquare Root thereof will be ſuch a mean Side 
| as 


Chap. 


a5 will 
thereun! 


E xat 
be the! 
Pyramy 
greater 
and the 
12 Incl 
18 Feet 
of is re 

Firfl 
Sides 
and th 
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third 

which 
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which 
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duct 1 

by 1. 

28.5 


Or 
324,5 
of 1 
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divid 
bet! 


y » and 
1 Con- 
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as will reduce the tapering Solid to a Priſm equal 


thereunto. 


Example. Let ABCD 


be the Fruſtum of a ſquare 


Pyramid, the Side of the 
greater Baſe 18 Inches, 
and the Side of the leſſer 


12 Inches, and: the Height 
18 Feet; the Solidity there- 


of is required. 
Firſt, multiply the two 


sides together, 18 by 12, 


and the Product is 216, and 
the Difference of the Sides 


is 6, whoſe Square is 36; a 


third Part thereof is 12, 
which added to 216, the 
Sum is 228 Inches, the 
Area of a mean Baſe; 
which multiply'd by 18 


Feet, the Length, the Pro- 


duct is 4104; this divided 
by 144, the Quotient 1s 
23.5 Feet, the Content. 
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Or, by the firſt Rule, thus; the Square of 18 1s 
324, and the Square of 12 is 144, and the Rectangle 
of 18 by 12 is 216; the Sum of theſe three is 684, 
which multiply'd by 6, the Product is 4104 ; which 
Og by 144, the Quotient is 28.5 Feet, the ſame as 
A 
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See the Work of both Ways. 
18 6 Diff. | 
12 6 18 12 
216 3) 36 Square. 1 144 8g. 
12 add — Bs 
— , 12aThird, 216 
228 the Sum. — 

18 the Height. 684 the Sum. 
— 6 azad of the Height. | 
1824 — 

228 144)4104(28.5 Feet. 
1144) 4104(28.5 1224 
— 720 
1224 — — 
720 


—— — 


By Feet and Inches thus: 


1 E ＋ 
Mult. 1 6 6: | 
by 1 6 
Prod. 1 6 3)36q 1 2 3 40 of the greater. 
add o 1 — „ | 1 6 the Rectangle. 
; — 12 8 1 0 5q. of the leſs. 
Malt. 1 7 2 — 
by 18 o Height. 8 4 Trip. ofa meanAr. 
| | 6 oa zd of the Height 
18 0 — — 
9 © 28 6 
6 | | 
Conteni,28 6 Z \ Ta 
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The Perimeter of the greater Baſe is 72, and the 
perimeter of the leſſer Baſe is 48; add both the Peri- 
meters together, the Sum is 120; the Half thereof is 
bo; which multiply'd by 18 Feet, the Product is 
1080 ; this divided by 12, the Quotient is go Feet; 
to which add the two Baſes 2.2 


the Sum is 93.25 Feet, the whole ſuperficial Content, 


18 


Again; Let AB C be 
the Fruſtum of a trian- 
gular Pyramid, each Side 
greater Baſe 25 
laches, and each Side of 


of the 


Chap. 2. 
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To find the ſuperficial Content. 


12 18 the Height. 
4 B 
48 12) 1080 
| 90 Feet. 


the leſſer Baſe 9 Inches, 
and the Length 15 Feet; 


the ſolid Content thereof 


ls required. 

Zy the ſecond Rule, 
multiply 25 by 9, and 
the Product is 225 3 and 
the Difference between 


25 and 9 


is 16; which, 


lquar'd, makes 256, a third 
Part thereof is 85.333, 
which added to 225, the 
dum is 310.333 3 and this 
multiply'd by 433, the 


2.25 the greater Baſe, 
1 the leſſer Baſe, 


93-25 Sum. 
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Product is 134.374, &c. which is the Area of a mean 
Baſe ; and that myltiply'd by 15 Feet, the Length, 


the Product is 2015.610; which divided by 144, the 


Quotient is 13.99 Feet, the Solidity. 


Dr thus, by the latter Part of the firſt Rule: Find 


the Area of the greater Baſe, which you will find to 
be 270.625, and the Area of the leſſer Baſe will be 
35.073 ; theſe two Area's multiply'd together, the 
Product is 9491.630625; the ſquare Root thereof i; 
97.425 3 to which add the two Area's, and the Sum is 
403.1233 which multiply'd by a third Part of the 
Length 5, the Product is 2015.615 ; and that divided 


by 144, the Quotient is 13.99 Feet, as before. 


See the Working of both. 
25 * 
9 * 


Product 225 16 Dis. 


3) 256 the Square. 
85.333 a third Part. 
add. 


310.333 | 
433 Tabular Number (vide p. 89 
939999 

930999 
40335 
134374189 mean Area. 

5 15 Length. 

671.8709045 
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25 9 433 
25 9 81 
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270.625 greater Area, 
97.425 the mean Proportional. 
35. 977 the leſſer Area. 


403 123 che Triple 27 a mean Area. 
5 a third Part of the Height. 
— — 


144) 201 5.615 (13.99 Feet, the * 


575 
1436 


In finding the Area of the triangular Baſe, I multi 
ply by .4.33, becauſe that is the Area of the equils 


teral Triangle, when the Side thereof is 1. A Table 


of the Area's, or Multipliers, for finding the Areas 
of Polygons, you'll find in p. 89. 


Multiply the Square of the Side by the tabular Now 
ber, and the Product is the Area of the Pol, gon. 


To find the Juperficial Content, 


The Perimeter. of the greater Baſe is 75, and the 
Perimeter of the lefler Baſe is 27 3 the Sum of both 
is 102, and the Half-ſum is'51 ; which multiply'd by 


15 Feet, the Product is 765 ; which divided by 12, 


the Quotient is 63.75; to which add the Sum of the 
two Baſes 2.12 Feet, and the Sum is 65.87 Feet, the 


whole ſuperficial Content. 


Note, That 51 ſhould have been multiply 'q by the 
ſlant Height, but the Difference it would make, i 
but .ob of a Foot, which is inconſiderable. 


Again: 
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Again : Suppoſe i 25 

ABCD to be the Fru- | 

tum of a Pyramid, 

having an octago- 

8 nal Baſe, each Side 
: thereof being 9g Inch- 
es, and each Side 

of the leſſer Baſe 5 

Inches, and the 

Length or Height 

10.5 Feet, the Soli- 

dity is requir d. 
By thefecond Rule, 

multiply the greater 

Ry Side 9 by the leſſer 

ä _ Side : , and the Pro- 

qQuila- duct 3 
abe ut is 45 ; then the 
Difference between 
9 and 5 is 4, which 
ſquar'd makes 16 ; a 
: third Part thereof is 
N. 5.3333, which added 
to 45, the Sum 1s | 

50.3333 3 multiply 
this laſt by the Number in the Table 4.8284, and 
the Product is 243.0292, the Area of a mean Baſe; 


Area's 


which multiply'd by the Height 10.5 Feet, the Pro- 7 

nd the duct is 2551.8066 ; then divide this laſt Product 1 
of both by 144, and the Quotient is 17.72 Feet, the ſolid bl | 
ly'd by Content. a j 4 
5 4 8 See the Work. 1 
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Mult. 9 Inches. 9 from the greater Side. 
by 5 Inches. I ſubtract the leſſer. 


Prod. 45 4 
4 


3 16 % aca 


33 a third Part. 
Add 5 33 


Sum 50. 3333 the Square of a mean Side, 
4.8284 Tabular Number, p, 89. 


2013332 
402666 


10067 
4026 
201 


243-0292 a mean Area. 
10.5 the Height. 


12151460 
2430292 


1402551 80]660(17.7: 
144 
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To find the ſuperficial Content. 


The Perimeter of the greater Baſe is 72, and the 
Perimeter of the leſſer Baſe is 40, and their Sum is 
112; the Half thereof is 56, which multiply'd by 
the ay 10.5 Feet, and the Product is 588 ; which 
divided by 12, the Quotient is 49 Feet ; to which add 
the Sum of the two Baſes, 3.55, and the Sum i is 5 2.5 5 
Feet, the whole ſuperficial Content. 


Side, 
89.  Demanſtration. From the "2 delivered in the IV tl; 
and VIth Sections, the two ge Rules oy: eaſily 
be demonſtrated. 3 0 8 1 
| We 


2„ꝶb 4 
* 
FS * 


* 
42 * 
* 


Suppoſe, a ſquare Pyra- 
mid, as A B V, to be cut by 
a Plain at a b, parallel to its 4 
Baſe A B, and it were re+, -- | 
quird to find the Solidity 
of the Fruſtum, or Part ab 
AB. Let there be given 


24%“ 
* 


92 26923222 9777 


D=BA, the Side of the greater Baie. 
d=ba, the Side of the lefler Baſe. 
HCP, the perpendicular TIS, 


kun, 1 | D=d: H::d: Ui vc by the Figure 


Then | 2 DD x Ht 7 DELANEY] BY A. 


3 
N by Section the IVth. 
And | 3 [ddx+ VC=the Pyramid a Mb cut off 


T6 | 
| Q- Then 
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Then in the 2d and 3d Steps, if, inſtead of VC, You OY 
dH The 

take 5 equal to it by the firſt Step, it will be, of Py! 

: lar or 
91605 SON | of an 
vix. 1. 2.4 DDDH the whole p pee BYA. Cirele 
ee deln 


e _—_— the Pyramid a V-b. 


3 
; -: | DDDH—dddH 


| Ard by dividing DDD 94d by Dd, and th de 
multiplying the Quotient by 4 H, the laſt Step will 
be reduced to DD Dd d: x4 H=the Fruſtun 1 8. 
ab AB, which in Words is thus 

To the Rectangle of the Sides of the two Baſes adl 4 

the Sum of their Squares; that Sum, being multiply 
into One-third of the Fruſtum's Height, will give it; . 
Solidity, which is the ſame as the. ft Rule of thi HE 
Section. | 5 


See the Work of che Diviſion, 
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C, you 3 1 | 5 
bs, The ſame Reaſon will hold good for all Fruſtums 


of Pyramids or Cones, whether the Baſe be triangu- 
lar or multangular, becauſe the 1 8 of the Sides 
| | of any Figure, or the Squares of the Diameters of 
BVA. Circles are proportional to the Area, which proves 
| the latter Part of the ſaid firſt Rule. ; 


A gain, to prove the ſecond Rule. 
Suppoſe | 1 |x=D—d. And F=the Fruſtum. 
d then wen . DD Dd—-dd—3 Fby the laſt, 


tep will _ | e 
Fruſtun : > 2] 3 | xx=DD—2Dd+dd. 


a ba, 


aſes add + | © Þ Da- H —xx. 
1]tiply's 2 Sh: woah 
give its Reg 5 | D4= HT xx. Or D d xx — I. 


of this | | 
| 3x H | 6'] .Dd+-jxx : XH=F, theFruſtum ab-*b. 


Which in Words is thus: 


To the Rectangle of the Sides of the two Baſes add 
one-third Part of the Square of the Difference of the 
{1d Sides, and multiply the Sum by the Height cf 
the Fruſtum, the Product is the Solidity of the Fru- 
ſtum. F e 

The ſuperficial Contents of Fruſtums, (all but the 
Baſes) are compos'd of Trapeziums, ſo many as the 
Fruſtum has Sides. As the ſquare Fruſtum abAb, in the 
laſt Figure, is compos'd of four Trapeziums, having the 
two upper and alſo the two lower Angles equal; if 
therefore the Trapezium abAB be cut in two by the 


Line CP, and the two Pieces laid together, the Line 1 
bB upon the Line aA, the narrow nd of the one WW. 


to the broad End of the other, it will form a right- 
angled Parallelogram, as is plain by the Figure an- 
| es: | 


bf nex'd; 
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nex'd ; the Parallelogram 


© Eo DCEP being equal to the 
D.—.—ᷣ 7 Trapezium aÞAB ; becauſe 
: FT the Side Da is equal to PB, 
. 1 and EA is equal to 40. 
: T Therefore, to find the Area 
_ een Trapeziim, add half 
1 IANS dle She 2b 60 Ralf che Si 


which multiply. by the 
Height PC, the Product is the Area of the Parallelo- 
gram DCRP, equal to the Trapezium a AB; then 
if that be wach 'd by the Number of Trapeziums, 
the Product“ will be the ſaperficiat* Content of the 
Fruſtum, wanting the Baſes, Or, if the whole Peri- 
meter of the greater Baſe be added ts che Perimeter 


of tne lefler Baſe, and half the Sum multiply'd by 


leight, the product will Le the ſuperf cial 18 of 
it the Trapeziums at once. 
Role, That half the Sum off the Pimerd s ſhould 


be muitiply' by the ſlant Height, up the iddle of 


one of the Trapeziums; but in Ry foregbing Ex- 
amples I have multiply -d by the perpendicular Height, 
vera une the Difference 1s l EI erable. 


CET OO 3 © dee eee 
$ vin. Of the Froftum of a C ONE. 


F kan of a 8 is that Part which remains, 
when the Top- end is cut off by a Plain parallel 


do the Baſe. To find the ſolid Content, the Rules are 


the | ſame 1 in Effect as for the F ruſtum's of a Pam: 


RULE L 


To the Rectangle of the Diane of the two Baſes 


add the — of the ſaid Diameters, and lr: 


" P | B AB, and it makes DC or EP; 
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the Sum by .7854, the Product will be the Triple of 
2 mean Area; which multiply'd by 3 of the perpen- 
dicular Height, that Product will be the ſolid Con- 
8 | 

Or thus: Multiply the Area's of the greater and 
leſſer Baſes together, and out of the Product extract 
the Square Root, and add the two Area's: and Square 
Root together, and multiply the Sum by. One third 
of the perpendicular Height, the Product is the ſolid 


Content. 
Kn . 


To the Rectangle of the greater and leſſer Diame- 
ters, add one-third Part of the Square of their Differ- 
ence, and multiply the Sum by . 7854, the Product 
is a mean Area; which multiply'd by the perper.di- 
cular Height, the Product is the Solidity. 


Example. Let ABCD 
be the Fruſtum of a 
Cone, whoſe greater 
Diameter CD 1s 18 
Inches, and the leſſer 
Diameter AB ꝙ Inches, 
and the Length 14.25 
Feet ; the folid Content 
is requir d. | 

Multiply 18 by 9g, 
and the Product is 162, 
and the Difference be- 
tween 18 and 9 is 9. 
whoſe Square is 81, a 
third Part is 27; which 
add to 162, the Sum 
s 189; this multi- 
ply'd by 7854, the 
Product is 148.443 
which divided by 144, 
the Quotient is 1.03 
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Feet, the Area of a mean Baſe; which- multiply 'by 
14.25 Feet, the Height, the Product is 14.6775 Feet, 
the ſolid Content. e | 
Or thus, by the firſt Rule. 
The Square of 18 (the greater Diameter) is 324 


and the Square of 9 (the leſſer Diameter) is 81, and 
the Rectangle, or Product of 18 by q is 162; the 


Sum of theſe three is 567, which multiply'd by. 7854, 
the Product is 445.3218 ; which divided by 144, the 


Quotient is 3.09 Feet, the triple Area of a mean Baſe; 


this, multiply'd by 4.75 Feet, (a third Part of the 
Height) and the Product is 14.6775 Feet, the Solidity, 
the ſame as before. | FRO 


See the Work. 
18 18 from 7854 
9 9 ſubtr. | 189 
762 g rem. 70686 
Add 27 9 62832 
V A 
Sum 189 3) 81 Square. CFTR 
— 1440 148.4406 0(1. % 
27 a Third. 144 
Height 14.25 Feet. 444 
Area ez ren.“ 4 
47 12 
14250 


| belid Content 14.6775 Feet. 


2 


03 


$54 
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324 the Square of 18. 


162 the Rectangle. 
81 the Square of 9. 


567 the triple Square of a mean Diameter. 


7854 
567 
54978 
47124 
39270 
144) 445-32,18 (3.09 
55 
1332 — 
. 1545 
36 2163 
1236 


The Solidity 14.6775 | 


Jo find the ſuperficial Content. 


By Chap. I. Se&. IX. Problem 2. you will find the 
Circumference of the greater Baſe to be 56.5488, and 
of the leſſer Baſe 28.2744 ; the Sum of both is 84.8232; 
the Half-ſum is 42.4116; which maltiply'd by 14.25 
Feet, and the Product is 604.36, c. which divided 
by 12, the Quotient is 50.36 Feet, the curve Sur- 
face; to which add the Sum of the two Baſes, 2 21 
Feet, the Sum is 52.57 Feet, the whole ſuperficial 
Content. | RT 
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SIX. To meaſure the Fruſtum of a reftangled 
Pyramid, called a PRIisSMO1D, whoſe 
| Baſes are parallel one to another, but 

diſproportional. 1 


The RULE. 


7* the greateſt Length add half the leſſer Length, 
and — the Sum by the Breadth of the 


greater Baſe, and reſerve the Product. 


Then, to the leſſer Length, add half the greater 
Length, and multiply the Sum by the Breadth of the 


leſſer Baſe; and add this Product to the other Pro- 
duct reſerv'd, and multiply that Sum by a third Part 


of the Height, and the Product is the ſolid Content. 
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Example. Let ABCDEFGH be a Priſmoid given, 
the Length of the greater Baſe AB 38 Inches, and 
its Breadth AC 16 Inches; and the Length of the 
eſſer Baſe: EF is 30 Inches, and its Breadth 12 Inches, 
and the Height 6 Feet; the ſolid Content is required. 


To the greater Length AB 38, add half EF the 
leſſer Length 15, the Sum is 53; which multiply'd 
by 16, the greater Breadth, and the Product is 848; 
which reſerve. 5 | 

Again, To EF zo, add half AB 19, and the Sum 
s 49 3 Which multiply by 12, (the leſſer Breadth 
FG) the Product is 588; to which add 848, (the re- 
ſervd Product) and the Sum is 1436; which multi- 
ply'd by 2, (a third Part of the Height) and the Pro- 
duct is 2872; divide this Product by 144, and the 
Quotient is 19.94 Feet, the ſolid Content. 


; 38 AB 8 z0=EF 
18 EE 19. = 
16=AC 12=EG- 
318 588 
$I 
848 
1436 r 
22: third Part of the Height, 
144) 2872 (19.94 Feet, the Content. 
1432 | 
1360 4 
640 
64 


7 | 
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To prove this Rule, Let us ſuppoſe the Solid cut in- 
to Pieces, ſo as to make it capable of being meaſured 
by the foregoingRules, thus; let ABCD repreſent the 
greater Baſe, and EFGH the leſſer Baſe ; and let the 
Solid he ſuppos'd to be cut thro' by the Lines ac, 5%, 
and ef, gh, from the Top to the Bottom; ſo vil 
there be a Parallelopi- 


Aa Z x Pedon, having its Baſes 
. 2 F equal to the leſſer Baſe 
E EFH, and its Heigtt 

7% 6 Feet, equal to th 

2 57 deet, equal to the 
— — 14 Height of the Solid: 


GW. +; 0220  Mul:iply zo (the Length 
FILES of theBaſe by 12, the 

Breadth thereof) and the Product is 360; which 
multiply'd by the Height 6 Feet, and the Product is 
2160. Then there are two Wedge: like Pieces, whoſe 
Baſes are 46 EF, and GH cd; if theſe two Pieces 


be laid together, the thick End of one to the thin 


End of the other, they will compoſe a rectangled Pa- 
rallelopipedon; which to meaſure, multiply the 
Length of the Baſe 30 by its Breadth 2, and the Pro- 
duct is 60; which multiplied by 6, (the Height the 
Product is 360. Then there are two other Wedge: like 
Pieces, whoſe Baſes are e Eg G, and F VH; tiek 
two, laid together, will compoſe a rectangled Parille- 
lopipedon; to meaſure this, multiply the Length of 
the Baſe 12 by the Breadth 4, the Product is 48; 
which multiply'd by 6, (the Height) the Product is 
288. And laſtly, there are four rectangled Pyramids, 
at each Corner one; which to meaſure, multiply the 
Length of one of the Baſes 4 by its Breadtu 2, the 
Product is 8; which multiply'd by 2, (a third Part 
of the Height) the Product is 16; and that multi- 
ply'd by 4, (becauſe there are four of them) the 
Product is 64. Then add all theſe together, and the 
Sum is 2872; and divide by 144, the Quotient 15 
19.94 Feet, the ſame as before, which ſhews the Rule 
to be true. 
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See the Work. 
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144) 2872 (19.94 Feet, the whole Content. 


1432 
1360 
640 


To find the ſuperficial Content. 


Half the Perimeter of the greater Baſe is 54, and 
half the Perimeter of the leſſer Baſe is 42; which 
added together, the Sum is 96; which multiply'd by 
6, (the Height) the Product is 576 : Divide this Pro- 
duct by 12, the Quotient is 48 Feet; to which add 
the Sum of the two Baſes 6.72 Feet, and the Sum is 
54-72 Feet, the whole ſurerficial Content. 
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§ X. To meaſure a C YLTNDROID 3 that 
is, a Fruſtum of a Cone, having its Baſes 
parallel to each other, but unlike. 


The RULE. 


O the longeſt Diameter of the greater Baſe, add 
half the longeſt Diameter of the leſſer Baſe, and 
multiply the Sum by the ſhorteſt Diameter of the 
greater Baſe, and reſerve the Product. 
Then, to the longeſt Diameter of the leſſer Baſe, 
add half the longeſt Diameter of the greater Baſe, 
and multiply the Sum by the- ſhorteſt Diameter of 
the leſſer Baſe, and add the Product to the former re- 
ſerv'd Sum, and that Sum will be the triple Square of 
a mean Diameter; which multiply'd by 7 854, and 
| that Product multi- 
ply'd by a third Part 
of the Height, the 
Product is the ſolid 
Content. 
Examp. Let ABCD 
be a Cy lindroid, 
whoſe Bottom - baſe is 
an Oval, the tranſ- 
verſe Diameter being 
44 Inches, and the 
conjugate Diameter 
14 Inches: and the 
upper Baſe is a Circle, 
whoſe Diameter is 20 
Inches, and the 
Height of the Fru- 
ſtum is 9 Feet; the 
Solidity is requir'd. 
To 44 (the greater 
Diameter of the low- 
er Baſe ) add 13, bal 
| the 


ut 1 


that 


Baſes 


e, add 
ſe, and 
of the 


r Baſe, 
r Baſe, 
ter of 
1er re- 
uare of 
4, and 
multi- 
rd Part 
it, the 
e ſolid 


ABCD 
1droid , 
-baſe 1s 
tranſ- 
r being 
nd the 
ameter 
nd the 
Circle, 
er is 20 
1 the 
e Fru- 
t; the 
uir'd. 
greater 
he low- 
35 half 
the 


Chap. 2. 
the Diameter of the greater Baſe) the Sum is 571 
which multiply'd by 14, (the conjugate Diameter of 
the greater Baſe) the Product is 798 ; which reſerve. 
Then to 26 (the Diameter of the leſſer Baſe) add 22, 
(half the tranſverſe Diameter of the greater Baſe) and 
the Sum is 48; which multiply'd by 26, (the Diameter 
of the leſſer Baſe) the Product is 1248; to which add 
the former reſerv'd Product, the Sum is 2046 ; which 
multiply'd by .7854, theProduct is 1606.9284 ; which 
multiply'd by 3, (a third Part of the Height ) the 
Product is 4820.7852 3 which divided by 144, the 
Quotient 1s 33.47 Feet, the ſolid Content. | 


See the Work. 
44=CD e, _ 
13z=half AB 22=half CD 
57 Sum 48 Sum. 

14— 26=AB 
228 288 
57 96 
798 Product reſerv d. 1248 
. 798 add. 
2046 
281 
8184 
10230 
16368 
14322 
1606.9284 
e 
144) 4820.7 805 33.47 
500 
687 
1118 
110 | 
K Thie 
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is 805.905 ; which | 
67.16 Feet, the cufve Surface: Then the Area of the 


„  Menſuration of Solids. "Part I 
This Rule being the ſame as that in the laſt Section, 
the Proof of that may ſerve as a ſufficient Proof ot 


this, if what has been before written be well con. 
der ed. ; | | 


To find the ſuperficial Content. 


To the Periphery of the Ellipſis 99:41, add the pe. 
riphery of the Circle 8 1.68, and the Sum is 179 0g; 
the half thereof 89. $45, multiply'd by , the Product 

ivided by 12, the Quotient 


Ellipſis is 3.36 Feet, and the Area of the Circle is 3 b 
Feet; both which added to the curve Surface, the 


Sum is 74.2 Feet, the whole ſuperficial Content. 


ee N ee 


S XI. Of aSÞHERE or GLOBE, 


Sphere, or Globe, is a round folid Body, every 
Part of whoſe Surface is equally diſtant from 4 


Point within it, called its Centre; and it may be con- 


ceiv'd to be form'd by the Revolution of a Semicirck 
round its Diameter. To find its Solidity, this is 


Te RULE. 


1. Multiply the Axis, or Diameter, into the Cir 
cumference, the Product is the ſuperficial Content; 


which multiply by a ſixth Part of the Axis, the Pro 


duct is the Solidity. 


2. Or thus: As 21 is to 11 ; fo is the Cube of th 
Axis to the ſolid Content. | 


3. Or, As 1 is to. 5236 3 ſo is the Cube of tl 
Axis to the ſolid Content. 4 
| Examflt 


Chap. 

E xa1 
ABCD 
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62.832 
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Example, Let 
ABCD be a Globe 
whoſe Axis 1s 20 
Inches, then the. 
Circumf, will be 
62.832: Then, 
by the firſt Rule, 
multiply the Cir- 
cumference by the 
Axis, and the 
product will be 
1256.64, which is 
the ſuperficial Con- 
tent in Inches: a | 
ake a fixth Part thereof, which is 209.44, { becauſe 
an exact fixth Part of 20 cannot be taken) multiply 
that fixth Part by 20 (the Axis), and the Product 
is 4188.8, the Solidity in Inches. Or, if you mul- 
tiply the ſuperficial Content by the Axis, and take 


Or thus, by the ſecond Rule: 


The Cube of the Axis is 8000, which multiply'd 
by 11, the Product is 88000 ; which divided by 21, 


the Quotient is 4190.47, the Solidity. 
Or, by the third Rule : 


If the Cube of the Axis be multiply'd by. 5 236, 


the Product is 4188.8, the Solidity, the ſame as b 
the firſt Way. If you divide 4188.8 by 1728, the 
Quotient is 2,424 Feet. 5 


Ses the Work, 


R 2 62.832 


a fixth Part of the Product, the Anſwer will be the 
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62.832 
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6) 1256.640 the ſuperficial Content. 
2009.44 a ſixth Part. 
20 | 


4188.80 the Solidity in Inches. 


21: 11 :: $000. 
11 


21) 88000 (4190. 47 the Content 
40 1 
190 
100 

160 
* - 

16236 :: $000 

80 


1728) 4188. 8000 (2.424 Feet, the Solidity. 
7328 
4160 
(9.40 


128 


Note, If the Axis of a Globe be 1, the Solidity will 


be .c236 ; and if the Circumference be 1, the Solidity 
will be. 016887. | | | 


rt IT, 


ontent, 


ty will 


olidity 


Cylinder, the Qua- 
drant a Hemiſphere, 


By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 20, (the Axis) that 


Extent (turn'd three times over, from .5236) will 


at the laſt fall upon 4188.8, the ſolid Content in 
Inches. Or, Extend the Compaſſes from 1728 to Sooo, 


(the Cube of the Axis) that Extent will reach from 


5236 to 2. 424, the ſolid Content in Feet. 


Extend the Compaſſes from 1 to 20, (the Axis) that 


Extent (turn'd twice over from 3.1416) will at laſt 


fall upon 1256.64, the ſuperficial Content in Inches: 
Or, Extend the Compaſſes from 144 to 400, (the 
Square of the Axis) that Extent will reach from. 
3.1416 to 8.72, the ſuperficial Content in Feet, 


Demonſtration. Every Sphere is equal to a Cone,, 


whoſe perpendicular Axis is the Radius of the Sphere, 
and its Baſe a Plain, equal to all the. Surface of it. 
For you may conceive the Sphere to conſiſt of an 
infinite Number of Cones, whoſe Baſes, taken all 
together, compoſe the Surface, and whoſe Vertexes 
meet all together in the Centre of the Sphere: Hence 
the Solidity of the Sphere will be gain'd, by multiply- 
ing its Surface by + of its Radius. | 


Let the Square 
ABCD, the Qua- 
drant CBD, and the 
right-angled- Tri- 
"__ ABD, be ſup- 
poled all three to 
revolve round the 
Line BD as an Ax- 
is: Then will the 
Square generate a 
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and the Triangle a Cone, all of the ſame Baſe and 
Altitude. teas oo alan. | 
Then the Square of EH (=O FD) =O FH 
DH (but DH=GH). And fince Circles are as the 
Squares of their Diameters, (by Fuel. 12. 2.) the 
Circle made by the Revolution of EH muſt be equal 
22 the Circles made by the Motions of FH and 
If you take the Circle made by the Revolution of 
FH from both, there will remain the Circle made by 
the Motion of GH, equal to the Ring deſcrib'd by 
the Motion of EF. And thus it will always be, 
| where-ever you draw the Line EH or IM, &c. 
Therefore the Aggregate, or Sum, of all the Rings 
made by the Revolution of the EF's, muſt be equal 
to that of all the Circles made by the Motion of the 
_ GH's, z. e. the Diſh-like Solid, form'd by the revolv- 
ing Rings, will be equal to the Cone, form'd by the 
Revolution of the GH's, which are the Elements of 
the Triangle ABD; that is, the Diſh-like Solid will 
be as the Cone, + of the circumſcribing Cylinder, 
and conſequently the Hemiſphere muſt be 3 of it: 
Wherefore the Sphere is 4 of the circumſcribing 
Cylinder. | 
Let the Radius of the Sphere be r—CD, then the 
Diameter will be 2 r; let the Surface of the Sphere, 
generated by the revolving Semicircle, be called 8, 
and, that of the Cylinder, form'd by the Revolution of 
2 A C= ZT Diameter, be called ſ. Wherefore in 
what was juſt now prov'd, the Expreſſion for the Soli- 


dity! of the Sphere in this Notation, will be 1.2; and 


| « 1155 EE 
putting e equal to the Circumference of the Baſe, or 


rc the Periphery of a great Circle of the Sphere, the 


gurve Surface of the Cylinder will be 2 xc, alſo - 


will be the Area of a great Circle, (by Sect. IX. of 


Chap: I. Prob. 1.) and this multiply'd by 2 r, makes 
rc, Which is the Sotidity of the Cylinder, by Sect. V. 


ef this Chapter, Now, ſince ſ was put equal to 2 1 
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he curve Surface of the Cylinder, Cr (by fühlt 


ring for 2rc ) will be alfo = the Sofidity of 


the ylinder. Now, fince the Sphere' is 4 of the 


1 . KI. that is, 13 1 ſr 


cylinder, — =; A +, 

3:5 Sj #3 | ee, 
Wherefore 18 r ſ, that is, dividing by r, 825. 
er the Surface of the Sphere is equal to the curve 
Surface of the Cylinder, but the curve Surface of 
the Cylinder was 21 c. | 


* 


Wherefore, to find the Area of the Surface of either 


Sphere or Cylinder, you muſt multiply the Diameter 
(=2r) by the Circumference of a great Cirtle of 


the Sphere, or by the Periphery of the Baſe. From 
this Notation alſo — the Area of a great Circle of 
the Sphere is plainly 4 of 2'r c, the Surface of the 
| Sphere ; that is, the Surface of the Sphere is Qua- 


druple of the Area of the greateſt Circle of it. 
Wherefore, to 2 re, the convex Surface of the Cy- 
linder, add re, equal to the Area of both its Baſes, 
you will have 31 c; which ſhews you, that the Sur- 
face of the Cylinder (including its Baſes) is to the 
Surface of the Sphere as 3 to 2 3, or that the Sphere 
is of the circumſcribing Cylinder, 1n Area as well as 
Solidity. | Ss To lap eh 


Or you may prove the Sphere to be 3; of the Cylin- 


der of the ſame Baſe and Altitude, by Lemma VI. 


aſoregoing, thus: 


Let AG B repreſent the He- . 
miſphere, and AI KB half the LEES | 
cylinder; then, if the Semi- þf—< a 
diameter G H be divided into - 
fix equal Parts, and Lines gone 11 2 
drawn parallel to A B, the Dia- | | 
meter, the Squares of the Semichords, a b, cd, ef, &'c. 

| Will 
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will be a Series of Numbers, whoſe greateſt Term 
AH is a ſquare Number, the others differing by odd 
Numbers; that is, AH is 36, k1 35, gh 32, ef z, 
cd 20, ab 11: But an infinite Series of ſuch Nun. 
bers are in Proportion to an infinite Number of Term; 
equal to the greateſt, as 2 to 3. And becauſe the He. 
miſphere is compos'd of an infinite Number of Circle, 
whoſe Diameters are the Chords of the Semicircle; 
and the Half-cylinder is compos'd of an infinite Nun. 
der of Circles, whoſe Diameters are all equal to 
the Diameter of the Semicircles AB; therefore the 
Hemiſphere is in Proportion to the Half-cylinder, a; 
2 to 33 and conſequently, the whole Sphere bears the 
ſame Proportion to the whole Cylinder. 


That the Superficies of every Sphere {or Globe) is equal 
to four times the Area of its greateſt Circle, is thu 
proved : | e 


The Solidity of the Sphere is conſtituted of an inf: 
nite Number of parallel Circles (as is aforeſaid); 


conſequently, the Superficies of the Sphere will be * 


compos'd of the Peripheries of thoſe Circles which 
conſtitute its Solidity. e | 

Note, In the following Demonſtrations, © ſignifies 
any Circle in general; and if any two Letters be 
join'd to it, thus, @ AB, &c. then it denotes the. 


Area of ſuch a Circle as thoſe two Letters repreſent 
the Radius of. 


Ler 


reſent 


1 


Let D=T'S, the Axis of any Sphere; then, ac- 


cording to the Property of a Circle, it 
will be | | D-TbxTb=Q ab; 
that is, | 2 | DxTb—qQTb=QGab; 
DxTb=1aT. | 


110 Der d- He. 
161 DxTf=QyT. 


Hence, it is evident, that the Serieh aT, Ye T. 
GyT, Oc. are in the ſame Ratio with T b, T'd, I f, 


Ee. wiz. in arithmetical Progreſſion : Whence it fol- 
lows; that the @ @ T = to the Sum of all the Circle's 
Peripheries, between T and b. 


And Ge T the Sum of all the Circle's Feri - 


pheries between T and d, c. 


- * 


Conſequently, that the © A T = the Sum of all the 


Circle's Peripheries, included between T and C; that 


is, © A T — the Superficies of the Hemiſphere. 


And becauſe A CTC Hg AT, and HAC 
is equal to {I TC; therefore OA Trg 20 AC, is 


the Superſieies of the Hemiſphere. 


Conſequently, 4 @ A C will be the Superficies of 


the whole Sphere. Which was, Cc. 


$choliun.. 


For : Gab-0OTb=O0aT (Tul. 1. 47.) | 
5 | | 
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8 chalium. 


From the Method here uſed in proving the whole 
Superficies, it will be eaſy to find the curve Super- 
ficies of any Fruſtum, or Part of a Sphere, that i; 
cut off by a right Line, or Plain, viz: ſuch as the 
Fruſtum a T' m in the laſt Scheme, whoſe curve Super. 
ficies is © a T, as above. Therefore ( becauſe ab 
O Tb—=[aT).it will be © ab- O Tb=the 
curve Superficies of that Fruſtum. 

But if the Axis T8, and the Height Tb of the Fru. 
ſtum, are given, then it will be TSX Tb=CaT, 
as in the third Step above, which gives the Propor- 
tion or Theorem following, vix. | 

As the Axis of the Sphere 1s to the whole Super. 
ficies of the Sphere; ſo is the Height of any Fruſtun 

to its curve Superficies. . 
To which if there be added the Area of the Fru- 
um's Baſe, the Sum will be the whole Superficies of 
the Fruſtum. Ci. FE 


That the Solidity of | every Sphere is Two-thirds of iti 
circumſcribing Cylinder, may be rhus proved. 


According to the Work above, it appears, that 
Dab, Oed, © yf, &c. do conſtitute the Solidity of 
the Sphere; and that JaT, Qe T, Dy T, &. are 

n a. Series of Terms in A- 
rithmetical Progreſſion, 
DAT being the great- 
eſt Term, and T C the 
Number of Terms; 
therefore ©A Tx TTC 
= the Sum of all the 
Series, by Lemma 2. 
And becauſe [Ja T— 
© Tb—=QOab: De 
OTI=Ced. OyT- 
OTm=DOyf. DAT- 
55 wherein 


CaT, 
'ropor- 


Super- 
ruſtum 


e Fru- 
icies of 


M it. 
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„ that 
dity of 
c. are 
s in A- 
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'C the 
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wherein I Th, UT d, Tf, Sc. are a Series of 


Squares, whoſe Roots T b, I'd, Tf, are in arithme- 
tical Progreſſion; UT C being the greateſt Term, and 
TC the Number of Terms; therefore OT Cx4'TC 
= the Sum of all the Series, by Lemma z. 

Conſequently, © ATx 3 T C-© TCx3 TC= 
the Sum of all the Series O ab, Oed, Oyf, &c. 
which conſtitute the Solidity of the Half-ſphere ATG. 
Put D =2 FC the Axis of the Sphere; then 4 D 
LTC, and g PF TC. And becauſe AT=2i]TC, 
therefore O AT = OT C=. 5708 DD; and. 1.5708 
DDI D=0.3927DDD. 0 

Again, © TCxzTC=—0.7854DDx 7D —.1309 
DDD, then e. 3927 DDD — 0.1309 DDD — 0.2618 
DDD, the Solidity of the Half-ſphere. 

Conſequently, 0:2618 DDD x 2=:5236DDD will 
be the ſolid Content of the whole Sphere, which is 
equal to 4 of the Cylinder; the Diameter of whoſe 
Baſe, and its Height, ts = D. 

For 0.7854 DDD = the Solidity of the Cylinde 
by Sect. V. But ; of 0:7854 DDD = 0.5236 DDD, 
as before. | 9 1 

-Scholium. 


From this Demonſtration it will be eaſy to deduce 
or raiſe Theorems for finding the ſolid Content of any 
Fruſtum of a Sphere, as T m in the laſt Figure. 

For we there ſuppoſe the Fruſtum a Tm to be 
conſtituted of an infinite Series of Circles, which 
have the ſame Ratio with all thoſe Circles that conſti- 
tute the Half-ſphere. „ 

Therefore it follows, that OaT Xx IAT b: - ©bT 
„Tb will be the Sum of all the Circles intercepted 
between T and b; conſequently it will be the Solidity 


| of that Fruſtum. 


And becauſe a b--] T b=aT ; therefore © a b 
——OTb x 3 Tb: —Q Tb x Tb the Solidity. Let 
e ab half the Diameter of the Fruſtum's Baſe h —= 
Tb its Height; and 8 = the Solidity of the Fruſtum. 
Then © ab=3.141600, and ©Tb=3.1416hh ; con- 

| | ſequently, 
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ſequently, 3 —— 3-1, ee 


Which being reduced, "will become . 


0.5 236 — 
Words, thus: 


8; which is one Theorem for finding the 


Solidity of the Fruſtum, and may be expreſſed in 


If to three times the Square of the Semidiameter 
of the Fruſtum's Bafe, you add the Square of the 
Height of the Fruſtum, and multiply the Sum by the 
Height of the Fruſtum, and that Froduct multiplyd 
by 5236, the Product will be the ſolid Content. 


But if the Axis of the Sphere, and the Height of 


the Fruſtum, 


be given; then put D = the Axis, h 


the. Height of the Fruſtum, and c as before; it will 


beD—hxh=cc, viz. Dh—hh— cc. Then 


will z Dh h 2 hh h g cc hh h; conſequently 
3D h h—2 h hh x oy , the Fruſtum's Solidity, 
Which is another Theorem for- finding the Solidity 


thus : 


of the Fruſtum, and may be expreſſed in | Words 


From three times the Axis ſubtract twice the 
Height of the Fruſtum, and multiply the Remainder 
by the Square of the Height, and that Product multi- 


ply by .5236, this laſt ProduR will be the Solidity of 


the Fruſtum, 


Example. Let ABCD be 
the Fruſtum of a Sphere; 
ſuppoſe AB ( the Diameter 
Jof the Fruſt um's Baſe) be 
F 16 Inches, and CD (the 
Height) 4 Inches; the Soli- 
ditye is required. 


Chap 


Pre 
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By the firſt Rule. 


332 5236 
| 832 
10472 
15 708 
41888 


433-0352 
By the ſecond Rule, thus : 


Firſt, by the Rule in Page 113. you will find the 
Axis of the whole Globe to be 20 inches, 


20 Axis 5236 
3 832 
From 60 10472 
Subtr. 8 twice CD. uw | 
Rem. 5 2 wy the ſolid Content. 
Mult. 16 84 of C. D: - 435. 6352 the ſame as before 
312 
52 
Prod, 832 


if 
\ i 
i} is 


| ſuppos'd that a m — 


therefore it 1s plain, 


middle Zone am NK. 
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And if it be requir'd to find the middle Part, 


am NK, uſually call'd the middle Zone of a Sphere, 


Then, becauſe it is 


NK, or (which is all 
one) that bC=—CB; 


that if twice the Seg- 
ment, a Tm, be taken 
from the whole Sphere, 
there will remain the 


But becauſe that Work is a little troubleſome, T 


will here ſhew how to raiſe a Theorem for the 


doing it. 


Firſt, becauſe A C 7C=eC=aC=TC; uber 


fore it will be QAC—LCOf=yf, CAC 


dg d ed, AC -C b Gab, &. 


Here, becauſe ( A C, U AC, OO AC, 2 are a 


Series of Equals, and Cb the Number of all the 
Terms; therefore Q A Cx Cb the Sum of all that 
Series, per Lemma I. 


And Gef, — Cd, Ob, ec. being a Series of 


Squares, whoſe Roots are in arithmetical Progrel-, 
ſion, beginning at the Centre C, viz. o, Cf, Cd, 


Cb, &c. wherein the greateſt Term is CC b, and 
the Number of Terms is Cb; therefore IC bx Cb 
= the Sum of all the Series, per Lemma III. 


Conſequently, the © A Cx Cb: O Cbx* Cb 
the Sum of all the Series Oy f, Oe d, © ab, &c. 
which do conſtitute the Solidity of the half Zone 
a mA G. 


And 
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And becauſe AC - Cb ab, therefore 
SAC Cab C Cb. Conſequently © AC x C b: 


oA Sab: Cb will 
3 5 | N 
be the Solidity of the half Zone. 


put D-AG—2AC, x am, and H=bB— 2Cb. 

Then O AC . 7854DD, Cab. 7854 xx. And 
if we turn the common Factor . 785 4 into a Diviſor 
1.27323, and then take the Triple of that Diviſor, 
vis. 3.8 197, the Reſult of the precedent Work will 
produce this following Theorem. e 


Theo. ö eee ö the middle Zone 
3.8197 am NK. 


Which in Words is thus: To twice the Square of 
the Axis A G, add the Square of the Diameter of the 
Fruſtum's Baſe (a m), and divide the Sum by 3.8197, 
then multiply the Quotient by the Height or Thick- ; 
neſs of the middle Zone, and the Product will be the | | 
Solidity of the middle Zone requir'd. e 


This is ſo plain and eaſy, it needs no Example. 
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& XII. Of a SPHEROID. 


Spheroid is a Solid reſembling an Egg. To find 
A the ſolid Content thereof, this is 


The R ULE. 


Multiply the Square of the Diameter of the greatel 
Circle by the Length, and that Product multiply again 
by .5236 ; this laſt Product will be the Solidity of 
the Spheroid. | | 


Let AB, the Diameter of the 
greateſt Circle, be 33 Inches, 
and CD (the Length) 5 5 Inches 


the Solidity is requir'd, 
33 59895 
a $239 
99 359370 
99 179685 
LT. 
"_ 299475 
55 — „ 
—— 31361. 0220 the Solidity, 
5445 Po 
5445 
59898 
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Demonſtration. Every Spheroid is equal to 2 of a 
Cylinder, whoſe Baſe is equal to the greateſt Circle of 
the Spheroid, and its NT 234 
Height equal to the 
Length of the Spheroid. 


Suppoſe the Figure 
NTnSN in the annex'd 
Scheme, to repreſent a 
Spheroid, form'd by the 
Rotation of the Semi- 
Ellipſis T NS, about its 
tranſverſe Axis T S. 

Lat IS, - the 
Length of the Spheroid, 
and the Axis of its circumſcribing Sphere; and d — 
Nun, the Diameter of the greateſt Circle of the 
Spheroid. ; 2, 

Then becauſe, UTC: NC: : UAb: ab, by 
deck. XV. Step. 3. Page 125. , 5 

Therefore it will be, D D: dd: : U A b: Ua b. 

But the Sum of an infinite Series of ſuch Circles as 
OAb (whoſe Diameters are Chords) do conſtitute 
the Solidity of the Sphere. (By Sec. XI.) 

And the Sum of an infinite Series of ſuch Circles as 
Cab (vis. whoſe Diameters are Ordinates of the 
Ellipſis) do conſtitute the Solidity of the Spheroid. 

Therefore, DD: dd : : 0.5236 DDD: 0.5246 Ddd= 
the Solidity of the Spheroid. { Excl. 5. 12.) 

But 0.5236 Ddd—2# of the Cylinder, whoſe Dia- 
meter is d, and Height=D. (By Sec. V.) 
| Now, from this Proportion between the Sphere and 
its inſcrib'd Spheroid, it will be very eaſy to deduce 
Theorems for finding the ſolid Content, either of the 
Fruſtum or middle Zone of any Spheroid ; having 
the ſame Height with that of the Sphere; for, 

As the Solidity of the whole Sphere is to the Soli- 
dry of the whole Spheroid ; ſo is any Part of the 
Sphere to the like Part of the Spheroid. 

8 3 AS 
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As for Inſtance: Suppoſe it was requir'd to find 
the middle Zone of any Spheroid. 


Let D=TS, and d—N N, as above; and H=bB, 
== A M; and'e = a ns, 


Then } . xH— the middle Aoi of the 
38197 ᷑ꝶ 
Sphere. And 0.5236 DDD : 0.5236 ddD:: = 


4 3.8797 


XH: — 917 J 74597 7570,55 the middle Zone of 


the Spheroid. 
Again, DD:dd::xx: cc. Therefor 8 5 £6 
| Conſequently, xdd, H H. Which 


DD 7 =. "fo | 
being taken inſtead of 44 H there will ariſe 
5 8197 D 
this following Theorem 1 260 + D: Xx H the 


8197 
middle Zone of the Spheroid. 
Note, That 3.8197 = 1.2732 * 3 See Page 102. 


[FTE TIEEN HILT EEE TEL 
§ XIII. Of a Parabolic Cox oip. 


Parabolic Conoid is ſomething like an half 
Spheroid, having its Sides ſomewhat ſtraighiter. 
It is generated by ſuppoſing a Semi-parabola turn'd 
about its Axis, To find the ſolid Content thereo!, 
this is 


—_— — * = m = 
\ I & Ms = 421, Bf 4x g 
— * 8 — _ \ — 
CT — 
| "Ih ——— E * * "IM | ou * — — IS nog | = — 08 
: = CD - : 2 


The R U.L E. 


Multiply the Square of the Diameter of its Bale 
by 7854, and multiply that Product by half the 
Height that laſt Product ſhall be the ſolid Content. 


— = — 
- - TIES 
— 

- — — * + 


Let 


tequir 
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Let ABCD be a Pa- 
rabolic Conoid, the 
Diameter of whoſe 
Baſe is 36 Inches, and 
its Height CD 33 In- 
ches; the Solidity is 


requir'd, Z "a 
A B 
36 7884 1017.8784 
36 1296 | 33 
216 47124 30536352 | 
108 | 70686 305 3635 2 | 
15 15708 _ — 5 
1295 7854 2335 89.9872 
10178784 16794-9936 
1728)16794-99136(9.71 Feet t the Content. 
1 
12429 
12096 
3339 
1728 
1611 


Demonſtration. The Parabolic Conoid is conſti- 


tuted of an infinite Number of Circles, whoſe Dia- 


meters are the Ordinates of the Parabola. Now ac- 
cording to the Property of every Parabola, it will 


be, SA; AB:: AB: £ N the Latus Rectun 


SA 


Then 
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Part II. 
Sax L= ba, 
Then > SexL—C fe, 
SyxL==P Ty, Se. 


Here S ax L, S ex L, Sy xL, 
&c. are a Series of Terms in 
Arithmet. Progreſ. Therefore 
Oba, Ofe; © gy, Cc. are 
alſo a Series of Terms in the 
ſame Progreſſion, beginning 
—5 at the Point S, wherein H AB 
is the greateſt Term, and 8 A the Number of all the 


Terms. Therefore UAB XI S A the Sum of all 


the Series. (By Lemma 2.) 


Conſequently, OA BX 28 A = the Sum of all the 
Series of O ba, O fe, © g'y, &c. which do conſti- 


tute the Solidity of the Conoid. 
Put D=2 AB, and H=S A. 
Then .7854 


Cylinder, whoſe Baſe is D, and Height—H. 


This being rightly underſtood, it will be eaſy to 


raiſe a Theorem for finding the lower Fruſtum of any 
Parabolic Conoid. 


For, ſuppoſing h ga A, the Height of the Fruſtum, | 


and p==Sa, the Height of the Part bSb cut off; 
then hg p /S A, the Height of the We Co- 
noid. 


Conſequently 2 SIN N ABxp_ — the Solidity 


2 
of the whole Conoid. 


And Bax baxp_ — the Solidity 
of the Part * off. 


5 SB 


Therefore 


DDx+ H= 3927 D DH will be the 
ſolid Content of the Conoid ; which is juſt half the 


Let! 
meter 
follow! 


0.39 


the Fr 


Mul 
and let 
the He 
the ſol 
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5 | | © ABXb+ ©ABXp—ObaXp 

Therefore|1 
x. The Solidity of the F ruſtum. 
L, : But 2 h— P: DAB: P: Oba 
85 Conſequ. he, © AB:: p: O ba 
ore 3 | OAB x p=O© ba x hObaxp 
dg 4—©baxp5jGABxp:—@©baxp=O9baxh 
the — | © ABxh:5+-O ABxp:—O© va 
ng ix2 |6 | —2F. 
b 65 | @ ABXb=2 F- O baxh. 
= Obacht © ABxh:+.© baxh=2F. 
5 = | — © Þ2.<h=F, the Fru- 
ch 822 9 
"y | | | ſtum's b Solidity. 
Ja n An a bee and 4—2 be the Div-- - 
bo: meter of the Part cut off; then we ſhall have this 
x We Theorem. 
the | 
To 3927 DD o. 3927 dd: x h = the Solidity of 
ny the F *roſtum requir d: Which in Words 1 is thus: 
BED ; Multiply the Sum of the Squares of the greater 
F. aud leſſer Diameters by .3927, and that Product by 
I the Height of the F ruſtum; the laſt Product ſhall be 

the ſolid Content. 

ity 


ity $ XIV. Of a Parabolic SPINDLE. 
[* F an acute Parabola be ſuppos'd to be wov'd about 


its greateſt Ordinate, it will form a Solid call'd 


A Parabolic Spindle, To find the ſolid Content, 
Is is | 
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The RULE. 


Part II. 


Multiply the Square of the Diameter of its greatef 


Circle by 41888, (being 33 of 


7854) and that 


Product by its Length; that laſt Product is the ſolid 


Content. 


Let ABCD be a Parabolic Spindle, whoſ 
greateſt Diameter CD is 36 Inches, and its * 


AB gg Inches; the Solidity is requir'd. 


3 1296 
216 251328 
108 376992 
_— 83776 
1296 Square 41888 

542.86848 

| 99 

— ä 
488581632 
468581632 


55705 979531 8 


The ſolid Content is 31. 10184 ect. 


Demonſtration. 
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Demonſtration. A Parabolic Spindle is conſtituted 
of an infinite Series of Circles, whoſe Diameters 
are all parallel to the Axis of the Parabola, as © 
mY One, ©py, Cc. 


Let us ſuppoſe the Line 8 d parallel to A B, Ec. 


Then it hath already been prov'd, that the Lines fm, 
gn, hp, &c. 

are a Series 

of Squares, 
whoſe Roots 

are in arith- 
metical Pro- 3 
greſſion, con- 
ſequently | 
their Squares, viz. NO fm, U g n, O h p, Sc. will 
be a Series of Biquadrats, whoſe Roots will be in 
arithmetical Progreſſion: Which . premis d, we 
may proceed thus: 


. 2 
3 
* 
Pp 
* 
* 
1 
1 
'' 


115 A—fm=ma. 
28 Ag n—n e. 
38 A-—h p= 


Firſt 


J. 
18 ˙2 105 8 A2 S Ax fm -T fe ma. 


2 Q 2 5 S A2 8 A&*x gn g n= ne. 
2 (6 60 SA—2SAX bp E 1 py,&c. 


"Th theſe Equations, the US A, QS A, U SA, 


being a Series of Equals, and A B the N umber of all 


the Terms; therefore it will ber. SA x AB = the 
Sum of all the Series, by Lemma . 


2. Becauſe f m, gn, h p, &c. are a Series of 
Squares, wherein 8 A is the greateſt Term, and A B 
the Number of all the Terms; _ 

Therefore. 2SAXSAXAB_ 2 {2 ISAXAB 


: 85 
che Sum of all the Series, by Lemma II. 
| | 3. And 
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3. And the 0 fm, 3 gn, U hp, &c. will be a Se. 


ries of Terms in the Ratio of Biquadrats as above, 
AQ SA being the greateſt 'Term, and A B the Number 


of all the Terms. Therefore it will be —— SAL 
— the Sum of all the Series, by Lemma V. 
Whence it follows, that OS Ax AB 20 SAxA 


OSA x A — the Sum of all the Series of Um, 


5 | 
One, Op y, &c. 
Thari 68. S AXT AB 


15 
L ma, O ne, O py, Cc. Conſequently, 


— the Sum of all the Series, 
8 OS Ax A 


I 
— the Sum of all the Series of Circles, © ma, 
One, © py, &c. which conſtitute the Solidity of 
half the Spindle, wiz. of S A B. | 
Therefore putting P 2 8 A, and a 22A 
will be o. 41888 DPD H = the . of the whole 
Parabolic Spindle b S B, being , © 13 of 0.7854 DD H, 
the Solidity of its circumſcribing Cylinder. 
From hence we may alſo raiſe a Theorem fo 
finding the Fruſtum, S A py, of the laſt Figure. 
For © S A being the greateſt Term, © p y the 
leaſt Term, and Ay the Number of all the Terms or 
Circles included between A and y: 


Therefore 


3—4 
N. 


Conſec 


the Sum 
which o 
Therefc 
x=2hp, 
CC—.3 
if we m 
31416 
ing the 


Mult 


1.8708, 


meter 
Differei 
Sum ot 
Product 
Part of 


lidity of 


refore 
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Than 11s. 8 2SAxhp + EP. xAy=z 


: 5 
fore | the Sum of all the Series, O SA, 
nn fem, Opy, rs 
1 x3 23 CSA 2SAx hp 32ÞP:xAy—;; 
2—Ay|3]3 8A — 2SAxbp-j TP 3, 
7 


* 


But 4 | OSA—2SAxbp=Cpy—Cbp, pe- 9. b. 
5 8 Ph WS | 
3—4 5 CSA. C- Coy. 


Oc. 6 208Aj-Dpy—jChp==— 

Conſeq. 7 208A Opy—3J©Ohbp:x; Ay=r, 
the Sum of all the Series of ©SA, Oma, One, Spy, 
which do conſtitute the Solidity of the Fruſtum Sapy. 


Therefore, putting D = 2SA, as before, C = 2py, 


x=2hp, and H=Ay ; it will be 1.5708 DPD. 7854 


CC—.31416 xx: X; H = the Fruſtum SAapy. And 


if we make L—2H, then 1.5708 DD—+.7854 CC— 


31416 xx: x + L=the Double of that Fruſtum, be- 


ing the middle Zone. Which in Words is thus: 

Multiply the Square of the greateſt Diameter by 
1.5708, and multiply the Square of the leſſer Dia4 
meter by .7854, and multiply the Square of the 
Difference of the Diameters by . 31416; from the 
Sum of the two former Products ſubtract the latter 
Product, and multiply the Remainder by one-third 
Part of the Length, and that Product will be the So- 
lidity of the middle Zone required. 
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CHAP, I 


Of the Meaſuring the Works of the 

ſeveral Artificers relating to Build. 

ing; and what Methods and Cuſtoms 
are obſerved therein. 


4 tee 


Kode d ede d dex dle dd de d dd eder 


$I. Of CaRPENTERS Works. 


HE Carpenters Works which are meaſurable, 
are Flooring, Partitioning, and Roofing ; all 
which are -meaſured hy the Square of 10 Feet long, 


and 10 Feet broad; ſo that one Square contains 100 
{quare Feet. 


1. Of Floring. 


If a Floor be c7 Feet 3 Inches long, and 28 Feet 6 
Inches broad, how many Squares of Flooring are there 
in that Room? = 


_ Multiply 57 Feet 3 Inches by 28 Feet 6 Inches, 
and the Product is 1631 Feet, 6c. which divide by 


| 100 (this is done by cutting off from the Product two 


Figures towards the Right-hand with a Daſh . . 
F 1 en); 


Chap. 
pen); 
and the 
by 1 OC 
thereof, 
off 15 3 

See t 
and Inc 


Note 
thing, 
the D. 
ample, 
Inches 


of 6 Ir 


Exa 
and 4.7 
contait 


Il 
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pen); and the remaining Figures are the Quotient, 
and the Figures cut off are Feet : Thus, 1631 divided 
by 100, by cutting off 31 from the Right-hand 
thereof, the Quotient is 16 Squares, and the 31 cut 
off is 31 Feet. 1 

See the Work, both by Decimals, and alſo by Feet 
and Inches. | 


$9.25: F. I. 
28.5 3 87 3 
— 28 6 
28625 
4.5800 — 46 
11450 114 
— 28 7 6 
16,3162 ; 7 0 8 


——_@_ll 


1631 7 6 

Facit 16 Squares and 31 Feet. 
Note, That .5 is the Decimal for half of any 
thing, .25 is the Decimal for a Quarter, and .125 is 
the Decimal for half a Quarter; fo in the laſt Ex- 
ample, . 25 is the Decimal of 3 Inches, becauſe 3 
Inches is a Quarter of a Foot; and 5 is the Decimal 
of 6 Inches, becauſe 6 Inches is half a Foot. 


Example 2. Let a Floor be 53 Feet 6 Inches long, 
and 47 Feet g Inches broad, how many Squares are 


contain'd in that Floor ? | 
47-75 1 
53-5 $3 6 
3 98 
23875 „ 
14325 371 
23875 de 
— — 26 9 
2554.62 40 
| 23-0 
25154 7 6 


Facit 2 5 Squares and 54 Feet- 
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By Scale and Compaſſes. 


In the firſt Example, extend the Compaſſes from 
1 to 28.5, that Extent will reach from 57.25 to 16 
Squares and near a third Part. 

In the ſecond Example, extend the Compaſſes from 
1 to 47.5, that Extent will reach from 53.5 to 2; 
Squares and above an Half. | 


| 2, Of Partitioning. 


Example 1. If a Partition between Rooms be in 
Length 82 Feet 6 Inches, and in Height 12 Feet; 
Inches, how many Squares are contained therein ? 


The Length and Breadth being multiply'd toge- 
ther, the Product is 1010.625 ; which divide by 100, 
Cas before is ſhew'd) and the Anſwer is 10 Squares 10 
Feet; the Inches or Parts, in theſe Caſes, are of no 
Value. 


12.25 FS 
82.5 82 6 
mmm 12-2 
6125 —— 
2450 999 © 
9800 | 20 /7 6 
10010.625 1010 7 6 


Facit 10 Squares 10 Feet. 


 Exam;le 2. If a Partition between Rooms be in 
Length 91 Feet 9 Inches, and in Breadth 11 Feet; 
Inches, how many Squares are contain'd therein ? 


The Length and Breadth being multiply'd together, 


the Product is 1032 Feet; which divided by 100, the 
Anſwer will be 10 Squares and 32 Feet. | 
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91.75 1. 
11.25 | 91 9 
—— 14 
45875 . — 
18350 1009 3 
9175 22 11 
9175 Om EE 
— — 1032 2 3 


— 


10 3 2.187 5 


3. Of Roofing. 


It is a Rule amongſt Workmen, that the Flat of 


any Houſe, and half the Flat thereof, taken within 
the Walls, is equal to the Meaſure of the Roof of 


the ſame Houſe ; but this is when the Roof is true 


pitched : For if the Roof be more flat or ſteep than 
the true Pitch, it will meaſure to more or lets 
accordingly. | 


Example 1. If a Houſe within the Walls be 44 


Feet 6 Inches long, and 18 Feet 3 Inches broad, 
how many Squares of Roofing will cover that 


Hovſe ? 


Multiply the Length and Breadth together, and 
the Product is $12 Feet, the Flat; the half there- 
of is 406 Feet; which added to the Flat, the Sum 
is 1218 Feet ; which divided by 100, the Anſwer is 
12 Squares and 18 Feet. 
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| EL ALY 
44.5 44 6 
% ; 0 4 
5 OO. 
73cO 35 2 
1 44 | 
| 16 
Elat 812.125 9 Oo o 
Half 406 —gu—U— 7 Quins es 
— The Flat 812 1 6 
1218 The Half 406 
4a Sum 12118 
Facit 12 Squares 18 Feet, 
By Scale and Compaſſes. 


In the firſt Example of Partitioning, extend the 
Compaſſes from 1 to 12.25, that Extent will reach 
from 82.5 to 10 Squares and one Tenth. | 

In the ſecond Example, extend the Compaſſes from 
I to 11.25, that Extent will reach from 91.75 to 10 
Squares, and a little leſs than a third Part. 

In the Example of Roofing, extend the Ccmpaſſes 
from 1 to 18.25, that Extent will reach from 44.5 
to 812 the Flat; to which add the Half thereof, and 
the Sum is 12.18, which is 12 Squares 18 Feet, as 
above. | 

There are other Works about a Building, done by 
the Carpenter, that are meaſured by the Foot, run- 
ning Meaſure, that is, by the Number of Feet in 
Length only ; as Cornices, Deors and Caſes, Win- 
dow-frames, Guttering, Lintels, Sommers, Skirt- 
boards, Sc. | | | 

Nete 1. In the meaſuring of Flooring, after you 
have meaſured the whole Floor, you mult deduct out 
of it the Well-holes for the Stairs and Chimneys ; and 
in Partitioning, for the Doors, Windows, &c. except 
(by Agreement) they are tg be included, | 
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Note 2. In meaſuring of Roofing, ſeldom any Re- 
guctions are made for the Holes for the Chimney- 
ſhafts, the Vacancies for Lutheren-lights and Sky- 
lights ; for they are more Trouble to the Workman, 
than the StuF which would cover them is worth. 


Gb M t, 
§II. Of BRICGEk I AYERS Vork. 


HE principal is Tiling, Walling, and Chimney- 
work. | 3 | 


1. Of Tiling. 


Tiling is meaſured by the Square of 100 Feet, as 
Flooring, Partitioning and Roofing were in the Car- 
penters Work; ſo that between the Roofing and Tile- 
ing, the Difference will not be much: yet the Tiling 
will be the moſt; for the Bricklayers ſometimes will 


require to have double Meaſure for Hips and Vallies. 


When Gutters are allowed double Meaſure, the way is 
to meaſure the Length along the Ridge- tile, and by 
that means the Meaſure of the Gutters becomes 
double; it is uſual alſo to allow double Meaſure at the 
Eaves, ſo much as the Projector is over the Plate, 
which is commonly about 18 or 20 Inches. 


Example 1. There is a Roof covered with Tiles, 
whoſe Depth on both Sides (with the uſual Allowance 
at the Faves) is 37 Feet 3 Inches, and the Length 45 
Feet; I demand how many Squares of Tiling are 
contained therein ? | | 
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* | 37.25 PE In 
3 45 from 
45 0 — to 15 
— 18625 | Half 
185 14900 
148 — 
11 3 160762. 5 
1676 3 


Anſwer, 16 Squares 76 Feet. 


Example 2. There is a Roof covered with Tiles, 
Whoſe Depth on both Sides (with the Allowance at 
the Eaves) is 35 Feet 9 Inches, and the Length 4; 
Feet 6 Inches; I demand how many Squares of Tile- 


4 to 37.25, that Extent will reach from 45 to 16 Squares 
and a little above three Quarters of a Square. 


ing are in the Roof ? . 
„ N. 1. 38.75 
43 6 1353.5 
383 9 7 
17875 
F 215 10725 
129 | 14300 
3 
; „ 15155˙125 
' 17 6 
I 1 2 ON to t 
i Ons * thickn 
: Here the Length and Depth being multiply'd to- 
i gether, the Product is 1555 Feet; which divided by 
1 100, (as before is taught) the Anſwer is 15 Squares 
C and 55 Feet. . Mu 
| : ow, | | found 
0 of H: 
[ By Scale and Compaſſes. ahh 
| In the firſt Example, extend the Compaſſes from 2 B 
| 
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In the ſecond Example, extend the Compaſſes 
from 1 to 35-75, that Extent will reach from 43.5 


to 15 Squares and 55 Feet, that is, a little above a 
Half-ſquare. 


2. Of Walling. 


Bricklayers commonly meaſure their Work by the 
Rod-ſquare of 16 Feet and a half; ſo that one Rod 
in Length and 1 in Breadth, contain 272.25 ſquare 
Feet; for 16.5, 1 7 in itſelf, produces 272.25 
ſquare Feet. But in ſome Places the Cuſtom is to 
allow 18 Feet to the Rod; that is, 324 ſquare Feet. 


And in ſome Places the uſual Way is, to meaſure by 


the Rod of 21 Feet long and 3 Feet high, that is, 63 
ſquare Feet; and here they never regard the Thick- 


neſs of the Wall, but the uſual Way is to moderate 


the Price according to the Thickneſs. 
When you meaſure a Piece of Brick-work, che 


firſt Thing is to —— by which of thoſe Ways it 


: maloply d the Length 


of Product by 

the proper Diriſor, either for Roe or Roods, and the 
Quotient is ſquare Rods, or ſquare Roods, accordingly. 

But commonly Brick-walls, that are meaſured by 

the Rod, are to be reduc'd to a Standard Thickneſs, 

viz, of a Brick and a half thick (if it be not agreed 


on to the contrary) ; and to reduce a Wall to Standard- 
thickneſs, this is 


The RULE. 
Multiply the Number of ſuperficial Feet that are 


found to be contain'd in any Wall, by the Number 


of Half-bricks which that Wall is in Thickneſs ; 
one-third Part of that Product ſhall be the Content 


thereof in Feet, reduced to the Standard- thickneſs of 
one Brick and a half. 


Example 


I 
7 
21H 
4 
77 
740 
+758 


Wig - 0 - Aba 5-7 
2 rr 
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Example 1. If a Wall be 72 Feet 6 Inches long, Chap. 3 

and 19 Feet 3 Inches high, and 5 Bricks and a half 

thick ; how many Rods of Brick-work are contained 

therein when redue'd to the Standard? - 


19.25 Height. 
72.5 Length, 


——— —B N 
A 


; 272.25) 5117291 (18 Rods. 


239479 

68.06) 21679 (3 Quarters of a Rod, 
12.61 Note, 
PR | | | | Note 
Anſwer, 18 Rods 3 Quarters 12 Feet. 010 uſt 
ample ; 
than by 
Thing 1 
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ns N 


68) 219 (3 Quarters of a Rod. 


3 


Note, That 68.06 is one-fourth Part of 272.25. 
Note alſo, That in reducing of Feet into Rods, 
| they uſually reje&t the odd Parts, and divide only by 

272, as is done in the ſecond Way of the laſt Ex- 
ample; ſo the Anſwer, by that ſecond Way, is 18 
Rods 3 Quarters and 15 Feet, more by about 2 + Feet 
than by the firſt Way, where it is done decimally ; a 
Thing very inſignificant, [EE 


Example 
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thickneſs ? 
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Reb 2. If a Wall be 245 Feet Inches long, 
and 16 Feet 6 Inches high, and two Bricks and z 
half thick ; I demand how many Rods of Brick-work 
are contained therein, when reduced to We 


245-75 
16.5 l 


122875 
147450 


24575 
4954-875 

5 
3 20270 


272)67 56024 Rods 
1316 
68) 22803 Queens of a Rod. 


24 
Anſwer, 24 Rods 3 | Quaners 24 4 Feet, | 
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4054 10 6 Anſwer i in Feet. 
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Before I ſhew how to work the two laſt Examples 


by Scale and Compaſſes, I will ſhew how to find 


proper Diviſors to facilitate the Operation; becauſe 


it would be too intricate and tedious to perform by 


Scale and Compaſſes, according to the Rule above 
taught. | 


To find proper Diviſors. 
Divide 3 (the Number of Half-bricks in 14) by 


the Number of Half-bricks in the Thickneſs, the 


Quotient will be a Diviſor, which will give the An- 


ſwer in Feet. But if you would have a Diviſor to 


bring the Anſwer in Rods at once, then multiply 
272.25 by the Diviſor ſound for Feet, and the Pro- 
duet will be a Diviſor which will give the Anſwer in 
Rods. | ; 1 | 


Example. Let it be required to find a Diviſor pro- 
per to reduce a Wall of three Bricks thick. 


Divide 3 by 6, (the Half-bricks in the Thickneſs ) 
and the Quotient is . 5, which is a Diviſor that will 
give the Anſwer in Feet. Then multiply 272.25 by 
J, and the Product is 136.125, the Diviſor, which 
will give the Anſwer in Rods; that is, as 136.125 
15 to the Length of the Wall, ſo is the Height to the 
Content in Rods. Or, as .5 is to the Length, fo is 
the Height to the Content in Feet. 5 


After the ſame manner you may find Divifors for 


any other Thickneſs, which you will find to. be as ex- 
preſo d in the following little Table. 


U The 


es Hibs Pe 
& R Won a 
NI . 4% 
— — 3 8” 4 


5. 
4 —__ 2 D "Y” : : 1 n 2 N We 4 . 7 — ®L 4 — E 
n 5 : kh 1 1 "ara 1 — — * * on 3 : - 
—— — pv 4 * * 6 8 3 fo, Ix A » 97 * 8 * 83 2 | oy wat ws — wins 
rn . p 8 22 7 SD * 3 * r * een 9 a 
— n 3 12 In © _— * Th 2 * *, *2% N 4 — 1 N : 
SG = : — ; —— ; _ 8 35 . —_ I \ - +, > as 5 
* r — : N N 5 * ll 5 2 .... ð d re ee ee La „ oi8s; RSS ** 
> 28 r 97 3 * * n 1 = 44 *%%. OE RN " 2 9 x; 8 
& Y 25 48 \- Wa p = = Zo þ 8 KN * —_ 4 1 þ l 1 
* 1.4 . 770 wrote A > W9< > 2 > a ESR * þ — — Ps, -4 —— — — 1 = 
r - * OG „ * has l 8 — oh _ 
— L 5 — A _ ——— tid) _ — © — 4 » 4 p * _= 
—— Pn 4 ba - g 1 5 21 b — x * . 1 * * "I 
7 + = —.— * 8 =p D — a — 


— 
— 


— — Sa 


8 2 1 * 1. 8 
. 
—. 


S 
5 2 JA 5" 
as £ 4 


3 
52 OO 


Ki. -. $44 we 


1 


1 
2 S 
ee 


d Wes 


n 
3 = 
HD 


2 18 | The Menſuration of Part II. 


| | ] Diviſfors | Diviſors | 
| The Thickneſs | for the | for bringing 
of the Wall. | Anſwer | the Antwer 

| in Feet. | in Rods. 

|1 Brick thick | 1.5 408.375 
1 Brick thick | 2. 272.25 
2 Bricks thick | 75 | 204.1875 
2 Bricks thick | .6 163.35 

3 Bricks thick Þ 136.125 
3 3 Bricks thick | .4285 | 116.659 
4 Bricks thick 375 | 102.0937 


IC) 


{ 


Let the ſecond Example, aforegoing, be wrought 
by Scale and Compaſſes, where the Length is 
245.75, the Height 16.5, and the Thickneſs 2 
Bricks. | | | 
Extend the Compaſſes from 163.35, (the tabular 
Number againſt 2 + Bricks) to 245.75 ; that Extent 
will reach from 16.5 to 24 Rods and 8 Tenths. 


Again, if the Length be 75 Feet 6 Inches, and the 


Height 18 Feet 9 Inches, at 3 + Bricks thick; how 
many Rods are contain'd therein ? CE 
Extend the Compaſſes from 116.678 (the tabular 
Number) to 18.75, that Extent will reach from 75. 
to 12.13; that is, 12 Rod and a little above halt 2 


Quarter. | 


Tt will be very proper and commodious, for {ucl 
as have frequent Occaſion to meaſure Brick-work, to 
have in the Line of Numbers little Braſs Centre- 


pins at each of the Numbers in the third Column of 


the above little Table, with a Figure to denote the 
Thickneſs of the Wall. 8 


If 
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Inches high, how many Rods are contain'd therein ? 


If a Wall be 104 Feet 9 Inches long, and 17 Feet 3 


3 
104.75 | 104 9 
17.25 5 9 
52375 728 
20950 „ 

73325 26 2 3 

10475 12 9 © 

63)1806.9375(233 1806 11 3 
126 | | 
—— Anſwer, 28 Rods 42 Feet. 

504 
42 


Note, That ſuch as dig Cellars, do many times do 
them by the Floor, 16 Feet ſquare, and a Foot deep, 
being a Floor of Earth, that is, 324 ſolid Feet. | 


3. Of Chimneys. 


If you are to meaſure a Chimney ſanding alone by 
itſelf, without any Party-wall being adjoined, then 
girt it about for the Length, and the Height of the 
Story is the Breadth ; the Thickneſs muſt be the ſame 
as the Jambs are of, provided that the Chimney be 
wrought upright from the Mantle-tree to the Cieling, 
not deducting any thing for the Vacancy between the 
Floor (or Hearth ) and the Mantle-tree, becauſe of 
the Gatherings of the Breaſt and Wings, to make 
Room for the Hearth in the next Story. 

If the Chimney-back be a Party-wall, and the Wall 
be meaſured by itſelf, then you muſt meaſure the Depth 
of the two Jambs, and the Length of the Breaſt for a 
Length, and the Height of the Story the Breadth, at 
the ſame Thickneſs your Jambs were of. 

When you meaſure Chimney-ſhafts, girt them 
with a Line round about the leaſt Place of them, for 

U 2 the 


220 


in Scaffolding. 


Meaſure for Chimneys. 

Example. Sup- 
poſe this Figure, 
ABCDEFGHK, 
to be a Chimney 
that hath a 

double Tunnel 
towards the Top, 
and a double 
Shaft, and is to 
be meaſur'd ac- 
cording to double 
Meaſure. . 

Firſt, I begin 
with the Breaſt- 
wall IL, and the 
two Angles LK 
and HI, which 
together are 18 
Feet 9 Inches; 
then take the 
Height of the 
Square HF, 12 
Feet 6 Inches, 
which multiply'd 
together, produce 
234 Feet 4 Inches 
6 Parts, for the 
Content of the 
Figure FGHK. 
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The Menſuration of Part II, 
the Length, and the Height ſhall be your Breadth: 
And if they be four Inch Work, then you muſt ſet 
down your 'Thickneſs at one Brick-work ; but if 
they be wrought 9 Inches thick, (as ſometimes they 
are, when they fland high and alone above the Roof 
then you mult account your“ ickneſs 14 Brick, in 
Confider2tion of Withs and Pargetting, and Trouble 


It is cuſtomary, in m 
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For the Square DaEb, the Length of the Breaſt- 
wall and two Angles, is 14 Feet 6 Inches, and the 
Height Da 9 Feet; which multiply'd together, make 
130 Feet 6 Inches, for the Content of the Part 
Da Eb. SO, | 

Then the Height of the next Square 7 Feet, and 
the Length of the Breaſt-wall and two Angles is 10 
Feet 3 Inches; which multiply'd together, produceth 
-1 Feet 9 Inches, for the Content of the Square 
BeCd. | | | 

The Compaſs of the Chimney-ſhafts is 13 Feet g 
Inches, and the Height 6 Feet 6. Inches ; which 
multiply'd together, make 89 Feet 4, Inches 6 Parts, 
the Content of the Shafts. . 

The Depth of the middle Fetter, that parts the Fun- 
nels, is 12 Feet, and its Wideneſs 1 Foot 3 Inches; 
which multiply'd together, make 15 Feet, the Con- 
tent thereof. 5 Fo, ED 


The Work. 
F. I. 1 75 
18 9 12.5 
12 6 — 
8 . 275 
N 3759 
9 4 6 1 
— . 
FGHK 234 4 6 FGHK 234-375 
. 
te.» 14-5 
9 o 9 
e 3 
DaEb 130 6 DaEb 130.5 
. 
38 10.25 
7. ® 7 
cd 74 9g BcCd 71.75 


—— The Shaft 89.37; 

The Shaft 89 4 6 
F. I. . T8 

4 12 

— The Fetter 15.00 
The Fetter 1 © - | 
e +: . JS 
FGHK 234 4 6 
272)1082(3 Rods DaEb 130 6 o 
| BeCd 71 9 © 

68) 266(3 Quarters, The Shaft 89 4 6 
n The Fetter 15 0 0 
Rem. 62 Feet. —— — 


The Sum 541 O 0 


In LES 


The Double 1082 0 o 


Having added the five Products together, and dou- | 


bled the Sum, that double Sum is the Content of the 
Chimney in Feet, according to double or cuſtomary 
Meaſure; which Feet mult be reduc'd to Rods, as was 
| ſhew'd before. 5 | | 

So the Feet in the foregoing Example being reduc'd 
to Rods, (the Thickneſs being ſuppoſed 1 4 Bricks) it 
makes 3 Rods 3 Quarters and 62 Feet; that 15, 4 
Rods wanting 6 Feet. | | 

This is all the Meaſure that can be allow'd, when 
the Chimney ſtands in a Gavel or Side-wall ; in which 
Caſe the Back of the Chimney (here not meaſur d) 
is accounted as Part of the Gavel ; but if the Chim- 


neys ſtand by themſelves, as all Stacks of * 
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neys in great Buildings do, in ſuch Caſe it is all 
Chimney-work, and therefore ought to be meaſured 
double on all Sides. 


Chap. 3- 


EI EEE sac Rec ö 
III. Of PLASTERERS, 


HE Plaſterers Works are principally of two 
Kinds, namely, 1. Works lath'd or plaſter'd, 
which they call Cieling. 2. Works render'd ; which 
is of two Kinds, viz. upon Brick-walls, or between 
Quarters, in the Partitions between Rooms ; all 
which are meaſured by the Yard ers; or Square 
of 3 F cet, which is 9 Feet. 


1. Of Cieling. 


If a Cieling be 59 Feet 9 Inches long, and 24 Feet 
6 Inches broad, how many Yards doth that Cieling 
contain ? 

Multiply 59 Feet 9 Inches by 24 Feet 6 Inches, 
and the Product is 1463 Feet 10 Inches 6 Parts; 
Ft. divided by 9, the Quotient 1 is 162 Yards 5 

cet. 


F. I. 3 8975 
39 3 224.5 
— 29875 
236 | 23900 
118 11950 
29 10 6 — 
18 0 © 91463. 875 


Anſwer 162.65 


2 


The Menſuration of Part Il, 


16.25 Yards. 
2. Of Rendering. 


Example. If the Partitions between Rooms be 141 


Feet 6 Inches about, and 11 Feet 3 Inches high, hoy 


Extend the Compaſſes from 9 to 141.5, that Ex- 


| Chap. 
| | | | Note 
| By Scale and Compaſſes. ron 
7 Extend the Compaſſes from 9 to 59 Feet 9 Inches, dedact | 
. that Extent will reach from 24 Feet 6 Inches io vou mu 
5 


e 


5 {/ many Yards are in thoſe Partitions ? 465 
* Multiply 141 Feet 6 Inches by 11 Feet 3 Inches, _— 
'Y and the Product is 1591 Feet 10 Inches 6 Parts; 25 
r which divided by 9, gives 176 Yards 7 Feet, the 1 85 
13 Answer. N and ſay 
iN Ss . Wag 
iy 141 6 141.5 ary 
| * 2 11. Tow; 
122 | ke t 
$550 L 7075 Then 
1 2990” it as it 
„ 1415 E xa, 
ven 0 Gown 

ET” 5 high, 
Anſwer 176 7 9)1591.875 vos, 
| Fa Mult 
176.87 duct is 
Anfwer, 176.87 Yards. A 

. 5 


tent will reach from 11.25 to 176.87 Yards. 
Note 1. If there be any Doors, Windows, or the 
like, in your Partitioning, you muſt make Deductions 
for them. | 5 
Note 2. When you meaſure Rendering upon Brick- 
walls, you are to make no Deductions; but when 
you meaſure Rendering between Quarters, you may 
vexy well deduct one-fifth Part for the Quarters, 
Braces and Entertices. 


Nite 
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Note 3. That Whiting and Colouring are both 


meaſured by the Yard, as Cieling and Rendering 


were ; and as in Rendering between Quarters, you 
deduct one-fifth Part, ſo in Whiting and Colouring 


you muſt add one-fourth, or one fiſch Part at leaſt. 
TOECLEI EET OILED SLICED: 
S IV. Of Jovxzrs Work. 


Oyners do meaſure their Work by the Yard 
ſquare ; but in taking their Dimenſions, they dif- 
fer from ſome others; for they have a Cuſtom, 
and ſay, We ought to meaſure where our Plane touches: 
Wherefore, in taking the Height of any Room, 
where there is a Cornice about, and ſwelling Panels 


and Mouldings, they, with a String, begin at the 


Top, and girt over all the Mouldings ; which will 
make the Room to meaſure much higher than it is: 
Then for meaſuring about the Room, they only take 
n 

Example 1. If a Room of Wainſcot (being girt 
downwards over the Mouldings) be 15 Feet 9 Inches 


high, and 126 Feet 3 Inches in Compaſs, how many 


Vards doth that Room contain? 

Multiply the Compaſs by the Height, and the Pro- 
duct is 1988 Feet 5 Inches 3 Parts; which divided 
by 9, gives 220 Yards and 8 Feet, the Anſwer. 
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.. 
1 126.2 
15 9 1 
630 63125 
126 88373 
15 6312; 
31 6 9 I 2625 
$9 0 OY 
— 9)1988.437; 
94988 5 3 OY ROY 
— 220 8 


| Anſwer 220 8 2 
Th, Facit 220 Yards 8 Feet. 


Example 2. If a Room of Wainſcot be 16 Feet; 
Inches high, ( being girt over the Mouldings ) and 
the Compaſs of the Room 137 Feet 6 Inches, how 
many Yards are contain'd therein? | 
Multiply 137 Feet 6 Inches by 16 Feet 3 Inches, 
and the Product is 2234 Feet 4 Inches 6 Parts; which 
divided by g, the Quotient is 248 Yards and 2 Feet. 


1 

137 6 1375 
16 3 | 16.25 
830 6875 
137 . 2750 
34 4 6 8250 
— „ 1375 
92234 4 © IS 
—— 9) 2234-373 
248 2 0 e 

| 248.2 


Facit 248 Yards 2 Feet. 
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By Scale and Compaſſes. 
For the firſt Example, extend the Compaſſes from 


g to 126.25, that Extent will reach from 15.75 to 


220.9 Yards. 


For the ſecond Example, extend che Compaſſes from 


9 to 137.5, that Extent will reach from 16. 25 to 
248 Yards and about a Quarter. 

In Joy ners Work there is another Thing to be ob- 
ſerv'd, that is, in the meaſuring of Doors, Window- 


ſhutters, and all ſuch Work as is wrought on both 


Sides, they are paid for Work and Halt-work ; fo that 
in meaſuring all ſuch Work, you mult firſt find the 
Content, as before, and take half that Content, and 
add to it; fo ſhall the Sum be the Content at Work 
and half. 

Example. If the Window, ſhutters about a Room 
be 69 Feet 9 Inches broad, and 6 Feet 3 Inches 


high, how many Yards are contain'd therein at 
Work and half ? 


Multiply 69 F eet ꝙ Inches by 6 Feet z Inches, and 
the Product is 435 Feet 11 Inches 3 Parts; the Half 


whereof is 217 Feet 11 Inches 7 Parts; which added 
together, the Sum is 653 Feet 10 Inches 10 Parts; 


which divided by 9, the Quotient is 72 Yards 5 
Feet, the Content at Work and halt. 


Fc. 
69 9 69.75 
. 6.25 
418 6 3487 
1 13950 
—̃ʒ— 41850 
437 1 3 5 
2 435-9375 
—— 217. 9087 
9)653 10 10 . 
bs — 653 9062 
72 8 | 
Facit 72 Yards 5 Feet. By 
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— 


By Scale and Compaſſes. 


Extend the Compaſſes from ꝙ to 69.75, that Ex. 
tent will reach from 6.25 to 48.4 Yards ; the Half 
whereof is 24.2 3 which added together, make 52.6 
Yards, the Content at Work and half. 

Note, That you muſt make Deductions for all Win. 
dow-lights ; but you muſt meaſure theWindow-boards 9) 1 
Sopheta-boards, and Cheeks, by themſelves. 


ee BC Eons eee eee 
$V. Of Pain TERS Work. 


FT" HE taking the Dimenſions of Painters Work i Exten 
1 the ſame as that of Joyners, by girting over will reac 
the Mouldings and ſwelling Panels, in taking the 2 
Height; and it is but Reaſon that they ſhould be paid r 
for that on which their Time and Colour are both 
expended, The Dimenſions thus taken, the caſting 
up, and reducing Feet into Yards, is altogether the 
| ſame as the Joyners Work; but the Painter never IIa 
requires Work and half, but reckons his Work 
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once, twice, or thrice-colour'd over. Only take No- o 
tice, that Window-lights, Window bars, Caſements, ee 
and fuch-like Things, they do at ſo much fe, Nat 

FIeee. | | 15 ſions to 

Example. If a Room be painted, whoſe Height Pare 0 

(being girt over the Mo'1ding:) is 16 Feet 6 Inches, 0 e 

and the Compaſs of the Room 97 Feet 9 Inches, how Re 

many Yards are in that Room ? Exam 
and 3 Qu 


Multiply 97 Feet g Inches by 16 Feet 6 Inches, broad, he 
and the Product is 1612 Feet 10 Inches 6 Parts; © 
which being divided by 9, the Quotient is 179 Yard i * 
and 1 Foot. 5 | 55 


F. I, 


II. Chap. 3. 


. | 
7 97:75 
16 8 16.5 
584 48875 
os: 38650 
WWW 


91612 10 6 9)1612.875 (179 


179.1 
Facit 179 Yards 1 Foot. 


By Scale and Compaſſes. 


will reach from 97.7 5 to 179.2 HOG 


VI. Jan Grass, Work. 


* do meafure their Work "MW the Foot 

ſquare; ſo that the Length and Breadth of a 
Pane of Glaſs in Feet, being multiply'd into each 
other, produceth the Content. 


hons to a Quarter of an Inch; and in multiplying 


leiglt Feet, Inches, and Parts, the Inch is divided into 12 


aches 4 8 the Foot is, and each Part ſyblivided * 


„ how OY 


Example 1. If a Pane of Glaſs be 4 Feet TI 
and 3 Quarters long, and 1 Foot 4 Inches 1 Quarter 
nches, WW broad, how many Feet of Glaſs are in that Pane . 


Vards C8 Inches 4 
| 729 
The Decimal of | ** Inches 4 TH Th +354 
ll _ 
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Extend the Compaſſes from 9 to 16. 5 that Extent 


Note, That Glaſiers do uſually take. this inten- 
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3 4.729 
4 8 9 1.354 
* e 
— 18916 
4 8 9 23645 
8 14187 
— Ron Me BS 4729 
6 $ 10 2-3 6.403066 
Anſwer, 6 Feet 4 Inches. 
By Scale and Compaſſes. 


Extend the Compaſſes - from 1 to 1. 354, that Extent 
| will reach from 4-729 to 6.4 Feet, the Content. 


 Exambple 2. If there be 8 Panes of Glak, each 4 
Feet 7 Inches 3 Quarters long, and 1 Foot 5 Inches 
1; Quarter broad, how many Feet of Glaſs 2 are con 


tain d in the ſaid 8 Panes ? 
7 Inches 1 F646 
The Decimal of 1 5 Inches is 427 
. l: P. 4.646 
4 Ts 187 
. | 8 
N | 130938 multi) 
oF i ths 3 18584 | 
VV 
6 8 1 8 $-- | 6. 676302 Ext 
| 8 | tent w 
a en, — Comp 
F 53410416. 6.219 
| =. | | Not 
| Fa it 53 Feet 5 Inches Top, 


% were { 


II. 
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By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 1.437, that Ex- 
tent will reach from 4.646 to 6:676'; then extend 
the Compaſſes from 1 to 8, that Extent will reach 
from 6.676 to 53.4, the Content. p 

Example 3. If there be 16 Panes of Glaſs, each 4 
Feet 5 Inches and a half long, and r Foot 4 Inches 
3 Quarters broad, how many Feet of Glaſs are con- 
tain'd therein? | - 


FE | 4.458 
4 5 8 1.395 : 
1 4 0 n 
— 22290 
" 3k. £55 40122 
„„ WS 13374 
% ͤ 
„„ maine 
3 5 
24 10 6 o 24.87564 
— — — —— — 
99 6 10 © 0 99. 5025 


Facit 99 Feet 6 Inches. 


Note, That inſtead of multiplying by 16, I have 
multiply'd by 4 twice, becauſe 4 times 4 is 16. 


By Scale and Compaſſes. _ 
Extend the Compaſſes from 1 to 1.395, that Ex- 
tent will reach from 4.458 to 6.219 ;- then extend the 
Compaſſes from 1 to 16, that Extent will reach from 


6.219 to 99.5 Feet, the Content. 
Note, That when Windows have Half-rounds at the 


Top, they meaſure them at the full Height, as if they 
were ſquare, Alſo round or oval Windows are mea- 


X 2. ſar'd: 


ſur'd at the full Length and Breadth of their Diame. 
ters. Likewiſe Crotehet windows in Stone-work are 
all meaſur'd by their full Squares. And there i; 
Reaſon for ſo doing; for the Trouble in taking heir 
Dimenſions to work by, the Waſte of Glaſs in work- 
ing, and the Time expended in ſetting up, is far more 
than the Glaſs can be valued at. | 


SAS S 
8 $ VII. Of Masons Work. 


AAſons do meaſure their Work, ſometimes by the 
Foot ſolid, ſometimes by the Foot ſuperficial; 
and in ſome Places they meaſure their Walling by the 
Rood, that is, 21 Feet long, and 3 Feet high, which 
"is 63 ſquare Feet. Examples of each are as follow. 


of Example 1. If a Wall be 97 Feet 5 Inches long, 18 
Feet 3 Inches high, and 2 Feet 3 Inches thick, how 
many ſolid Feet are contain'd in that Wall? 
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Chap: * 


Multiply the Length, Height and Thickneſs to- 
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the ſolid Feet contain ' di in the Wall. - 
By Scale. and Compaſſes. | 


Extend the Compaſſes from 1 to 18.25, that Ex- 
tent will reach from 97.417 to 1777.86; then ex- 
tend from 1 to 1777.86, that Extent will reach from 
2.25 to 4000.18, the ſolid Content. 
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Example 2. If a Wall be 107 Feet ꝙ Inches long, 
and 20 Feet 6 Inches high, how many Feet ſuperfi- 
cial are contain'd therein? 
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Facit 2208 Feet rio Inches. 


By Scale and Compaſſes, 


Extend the Compaiies from 1 to 107.75, that Ex 


— will reach from 20.5 to 2208.87 5, the ſuperficial 
eet. 


7 1 
n 
9 1 +. 
. 
1 Pk. os! 
'K 181 
. 1 
„ BUY. 
. =__ 
1 
4 48 18 
'. ME 
"AY 1 + 
4 
3 } 0 ” 
* 1 ” YO 
bh þ * 
- 4 29 
"T8 ; OS 1 - 
5 1 4 1 F 
1 o 
: 1 
: 7 ICY 4 
Ar > 
7 
45 f. - { 
11 ; * 
e 0 
Y * 775 
28 1 
t [ 
Wd. 
i 1 1 
W's 
1 W 
9 N. 1 Þ 16 
N 774 ny 
—_—_ 
EI 
4 ? » Neff 
A. 4 c 
. as 97. 4 
+3) 4 * 

* * 
 1F 65 ut 
i N38 
1 it 

2 Th : 
? 0 1 
* 1 5 9 
EY F * 
| be: of 
y 
4: of Ye * 
* "i & jp; 161 
WAA. 5 
4 10 * * RF 
4 75 * 412 
x UTE 3611) 
. ; 1 Ws, | $6 
1 1 
5 1 
9 o | 
FRAN 
1 e 1 
j [+ * 
Is 118 5 
8 
N » : 
EY 
N 87 * 
6 A 
5 
"$89 & (278 
b A 35907 
$0 
7 {6 ii 
. 1477 
[ TY 
x 
4 
77 £44683 ILY 
| 7... 
n 
1 FT 
2 4 V $ 
« £ TE 1 
e 1 
My 4 
3% Wi * ,$4 
: - 4 . 
e 
1 
5 Ne od 
_ 
Sy ty 1 
'F+ Ni Wy 
e 
. „ * 
j 
3 8 hs” * 
5 E 
1 
8 1 ES 
TRIM 34 
; A. d 4 
g * n 
* 1 i in l 1 
x it 
1 3 
: ** þ ; 
+: $$ 19 
1 1 : 
Why i p 
De 
7 * 745 Io 
5 VER if 
. sn, 
1 o : 
1 $723 
BY 1 8-44 
d! er * 
e 
Mi 14 N 1 
ee ; 
6 . : 
1. I 
L BY 80 
9 e 
ae 
' 1 \ = 
iN ? A ' Ir 
T o 
- FRI 
1. " | 2 44 
* * g 
. i 1 
„ 
4 { 8 i, 
{+ 3:2 17 1 
. 418 5 
: : _ 
4 "T2889 « 
1 £18 
t: "4 « 
1 1 
11 0 T7 4 : 7 
TS } vl 
.. 0 by 
+ [5 A 
4 £0100 * 
1 142 I 
4 F ; 
n j 7 
CE: : 
1 129 
1 Wy $41 
4 
8% 1100 
” 1857: N 
FT N c 10 
g : \ 
g. . 
* HY 4 
- 4 if x 2.) 
: * 7 
i 
Ws | { [38 ai 
AER 
WT, 71-23 
n . wm 11 1 
7 1 D 
1 x ++ a8" 
BP ec | F be 
1 \ 14 
iD i} 1 
mr” 
\ 16 \ 
7: ? hab 
+ EI 
„ i * 


mt 
* it 
Wd, 
©: 104778 
. By 
WIFLi. 
8 1 
+8 
(5 
©: = 
B 8 
0 : 
f \ 
| 1," 
i + 
4 
4 
1 
* Wy; 
- I 
= 
. =: 
"= Ru 
i - Ts 
8 "i ot 
1 i 
F . the * 
& l N 
. 
+ Ui 
0 


— — 
ay ed” 


X 3 F xampie 


n * 2 — N . 


— 
Cr * 


—— - 


234 The Menſuration of Part II. 
Example 3. If a Wall be 112 Feet 3 Inches long, 
and 16 Feet 6 Inches high, how many ' Roods are 
contain'd therein? 1591 160% 


| F. J. 112.25 
26 8 —.— 
o -* ule 
36 | 7 10225 1 
1852 1 6 a ok 
BT = 592 
Facit 29 Roods 25 Feet. 525 N Ws 
By Scale and Compaſſes. 


Extend the Compaſſes from 63 to 16. 5, that Ex. 
tent will reach from 112.25 to 29.4 Roods, the 
Content. 


CHAP, 


>. ES 8 


-S 5 
—— B_ - . * 
8 5 nn 
on 2 Sd "> »? = 
—— — > 
Ee 2 - 
*- 6 7 = 
K 2 p< 
n 1 n 


SS 
SET, ho 


Or. 
—— 


- z f NOV / 
do 


2 2 
K&D > 
_— => 
— 5 4 yn. > 
. SEEMS = 
=>} _ np oa RES 2 
n=, pt 
y I. COTE 


— OST Py 


. 4 — 9 2 Eon 1 
e a= * ** 
— . IEOINTY Re 
— — 


8583 nn OY 
N — * 


— n+ Yay 
— 
* 
— 1 an 
— 2 5 1 
— þ- 
* — — 


HAF. VV. 


The Meaſuring of BOARD and 
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Ex- To meaſure a Board, is no other but to meaſure a 
the | long Square. 5 
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Example 1. If a Board be 16 Inches broad, and 1 3 
Feet long, how many Feet are contain'd therein ? 


Multiply 16 by 13, and the Product is 208; which 
divided by 12, gives 17 Feet, and 4 remains, which 
is a third Part of a Foot. 555 

Or thus: Multiply 156 (the Length in Inches) by 
16, and the Product is 2496; which divided by 144, 
the Quotient is 17 Feet, and 48 remains, which is a 
third Part of 144, the ſame as before. 
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226 Ti 2 Menſuration of Patt Il, 
| a +76 
| 13, 
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Or, 144: 156 :: 16 
; | 16 | 


936 
156 
144) 2496(17 545 
1056. 


48 
By Scale and Compaſſes. 


Extend the Compaſſes from 12 to 13, that Extent: 


will reach from 16 to 17 Feet, the Content: 

Or, extend from 144 to 156, (the Length in 
Inches) that Extent. will reach from 16 to 17 + Feet, 
the Content. e 


Example 2. If a Board be 19 Inches broad, ho- 
many Inches in Length will make æ Foot? 1 


Divide 144 by 19, and the Quotient is 7.58 very 


near; and ſo many Inches in Length, if a Board be 
19 Inches broad, will make a Foot. 


Inch. Inch. Inch. Inch. 
19 : 144 3; 1: 7.58 fere. 
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Extend the Compaſſes from 19 to 144, that Ex- 


tent will reach from 1 to 7.58; that is, 7 Inches and 
ſomething more than a half. So, if a Board be 19 
Inches broad, if you take 7 Inches and a little more 
than a half with your Compaſſes from a Scale of 
Inches, and run that Extent along the Board, from 
End to End, you may find how many Feet that Board 
contains; or you may cut off from that Board any 
Number of Feet deſir'd. | 


For this Purpoſe there 1s a Line upon moſt ordinary 


Joint-rules, with a little Table plac'd upon the End 


of all fuck Numbers as exceed the Length of the 
Rule, as in, this li tle Table annex'd. 


N 0 © 5 08116 
12 644131242 IC 
3 12031415 For 7T*t 


| Here you ſee, if the Breadth be one Inch, the 


Length muſt be 12 Feet; if 2 Inches, the Length 


iv 6 Feet; if 5 Inches broad, the Length is 2 Feet 
5 Inches, Ce. . . | 

The reſt of the Lengths are expreſ'd in the Line, 
thus: If the Breadth be g Inches, you will find it 
againſt 16 Inches, counted from the other End of the 


Rule; if the Breadth be 11 Inches, then a little above 


13 Inches will be the Length of a Foot, &c. 


F IT. Of SQUAR'D TIMBER, 


Y Squar'd Timber are here meant all ſuch as have 
equal Baſes, and the Sides ſtrait, and parallel. 
he Rules for meaſuring all ſuch Solids are ſhew'd in 
dektion II. of Chap. 2. to which I refer you. 
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238 ' The Menſuration of 


Part I 

Example 1. If a Piece of Timber be 1 Foot; 
Inches {or 15 Inches) ſquare, and 18 Feet long, hoy 
many ſolid Feet are contain'd therein? 
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Anſwer, 28 Feet and half a Quarter. 


| Here, inſtead of multiplying by 18, (where I 
wrought by Feet and Inches) I multiply'd by 6, and 
then by z, becauſe 3 times 6 is 18, 


Example 2. If a Piece of ſquar'd Timber be 2 Feet 

9 Inches deep, and 1 Foot 7 Inches broad, and 16 
eet 9 Inches long, how. many Feet of Timber are in 

„ . 5 


Miultiply the Depth, Breadth and Length together, 
and the Product will be the Content. | 
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Anſwer, 72 Feet 11 Inches ;z or, 72 Feet 93 Parts. 


By Scale and Compaſſes. 


For the firſt Example, extend the Compaſſes from 
12 to 15 Inches, (the Side of the Square) that Extent 
will reach from 18 Feet (the Length being twice 
turn'd over) to 28 Feet, and ſomething more. 


For the ſecond Example, find a mean Proportional 
between 19 Inches and 33 Inches, by dividing the 
Space between them into two equal Parts; and the 
Compaſs Point will reſt upon .25, which is a mean 
Proportional between 19 and 33. 


Then extend the Compaſſes from 12 to 25, (the 
Proportional found) that Extent will reach (being 
twice turn'd over) from 16.75 Feet, the Length, to 
72.93 Feet, the Content. * 
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240 The Menſuration of Part Il. 
A common Error is committed, for want of Art, 
in meaſuring theſe laſt Sorts of Solids, by adding the 
Depth and Breadth together, and taking half for the 
Side of a mean Square. This Error, though it be but 
ſmall, when the Depth and Breadth are pretty near 
equal; yet if the Difference be great, the Error i; 
very conſiderable ; for the Piece of Timber thu; 
meaſur'd, will be more than the Truth, by a Piece 
whoſe Length is equal to the Length of the Piece of 
Timber to be meaſur'd, and the Square equal to half 
the Difference of the Breadth and Depth, as I ſhall 
here demonſtrate. N | 
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is greater than the Paral. 
A lelogram ABCD, by the 
S little Square OHPL; 
| 5 for the Parallelogram 
Lak 7.1 : QPIK is equal to the Pa- 
D | F C rallelogram AEFD; and 
&..10. 04H the Parallelogram GOLQ 
q 


My 2 is equal to the Parallelo- 
2 ep gram EBCF. Therefore 


the Square is greater than 
the Parallelogram by the 
little Square OHPL;z which 
was to be prov'd. 
Ochoowiks, you may 
prove it by Numbers, 
thus; the Sum of 33 and 
2 19 is 52; the Half there 
of is 26; the Square of 26 is 676 : and the Product 
of the Depth and Breadth is 627 ; the Difference of 
theſe two is 49, equal to the Square of half the Dif- 
ference ; for the Difference between 33 and 19 is 14, 
the Half thereof is 7, whoſe Square is 49 ; which was 
fo be prov'd. 5 
New, if this 49 be multiply'd by the Length of the 
Piece, and that Product divided by 144, to bring it 
to Feet, and thoſe Feet added to the true Content, the 
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Chap. 4. 
Sum will be equal to the Content found by the falſe 
Way mention'd. | 


See the Work of both. 


33 Depth. 16.75 The 1 
19 Breadth. 49 1 of 1 Diff. 
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To 72.93 the true Content. 
| Add 5.69 the Part ſuperfluous. 
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Rem. 78.62 equal to the Content by the falſe Way. 
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242 The Menſurativi of Peet Il. 
By Fett an ſw 141% Fa: I. 
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Falſe C.; wh 7 
78 7 7 o equal to the Content by the falſe Way, 


To find how much in Lech makes a Foot. of i any ſquar'd 


Timber. ——— 


- 


an divide 1728 (the ſolid nike in a a Foot) by 
the Area af the Baſe ; the Quotient is the Length of 
a Foat. 

This Rule is general for all Timber, Which i is of 
equal Thickneſs from End ts End, whether it be 
ſquare, triangular, amultangular, or round. 


Example 1. If a Piece of Timber be 18 Inches 
ſquare, how FRO A in Length will make a Foot ſolid! ? 
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108 Anſwer, 5 Inches and 3. 
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Chap: 4- Squar d Timbe F. | 2 4 3 
By Scale and Compaſſes. 855 


Extend the Compaſles from 1: to 18, that. Extent 


will reach from 18 to 324, the Square or Area of the 
Baſe ; then extend from 324 to 1728, that Extent 
will reach-down from 1 to 5 Inches and 4 of an Inch. 


Or thus: Extend the Compaſſes from 18 to 41.569, 
that Extent, turn'd twice over from 1, wall at laſt 


fall upon 5 5, as before. ts 
Nite, That 4 r. 569 is the ſquare Root of 1728. 


| Example 2 If a Piece of Timber be 22 Inches 
deep, and 15 Inches broad, how much in Length 
will make a Foot ? 1 1 
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_ Anſwer, 5 Inches and .23 Parts, 
By Scale and Compaſſes. 


Extend the Compaſſes from 1 to 15, that Extent: 


will reach from 22 to 330; then extend from 330. to 


1728, that Exieat will reach from 1 to 5-23 Inches, 


the Length of a Foot. | 


* 
dv. 


E 
— 2 
. 
* ** * * . 
: + 


WET IM is 5 SIE CONE 
„Eb ͤ ˙—A oi HEL 
5 8 2 33 


147 
. + 
21 
ij þ 

i * 
4 
14 
i: 
1 f 
2 + 
$4; 
1 } 
Vin; 


a 
48 GAA ie” * jo ct 
r , 


__ 


_y — — 1 — 


8 + 44 iow - 
PI © 3 
n 


yg " | x - — F 
22 al iy N __ — — . — — oo 
=== S ä — — 
— r 4 $5" CET IST 2 7 12 6 _ 
J 23 ** p . a 
« ＋— - — 
be 4 — 
RE” "3 a 1 


— — — 
2 N — — o 


een — 1 — 3 
r <a 


1 
2 2 


4 
2 
Die 


Part Il. 
There is a Line for this Purpoſe upon moſt ordinz. 
ry Rules, with a little Table at the End, of all ſuch 
Numbers as exceed the Length of the Rule, ſuch a 
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11441 38776191141 
j» 1213141510 


Here you ſee, if the Side of the Square be 1, the 
Length muſt be 144 Feet; if two Inches be the Side 
of the Square, it muſt he 36 Feet in Length, to make 
a ſolid Foot, &c. - 

If the Side of the Square be nat in the little Table, 
you will find it upon the Line; thus, if the Side of 
the Square be 16 Inches, you will find jt againſt 6 


— - — —.— — 
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DID 


Inches and 7 Tenths, counted from the other End of 


the Rule. a 3 
Then if you take the Length of a Foot from the 
Line of Inches with your Compaſſes, and run the 
Compaſſes along the Piece, from End to End, you will 
find how many Feet are contain'd in that Piece; or 
you may cut off any Number of ſolid Feet that ſhall 
be deſir d; but if the Sides of the Piece be unequal, 
find a mean proportionable Number, as is before taught, 
by dividing the Diſtance upon the Line of Numbers 
into two equal Parts: Thus, if the Breadth be 25 
Inches, and the Depth g Inches, divide the Space 
upori the Line of Numbers, into two equal Parts, 
and you will find the middle Point at 15; ſo is 1; 
Inches the geometrical mean Proportional ſought; 
then if you look for 15 upon the Line above-men- 
tion'd you will find 7 Inches, and a little above 
half, to be the Length of a Foot. 
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at one End than at the other; and ſuch are moſt 


ſquare at the greater End, and 9 Inches ſquare at 
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$ III. Of unequal ſquar d Timber. 
T) Y unequal ſquar'd Timber, T mean all ſuch as 
have unequal Baſes ; that is, ſuch as is thicker 
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Timber-trees when they are hewn, and brought to 
their Square. 4 | 

The uſual Way to meaſure ſuch Timber, is to-take - 
a Square about the Middle of the Piece, which they 
take to be a mean Square: This Way, when the 
Piece is pretty near as thick at one End as at the other, 
is ſomething near the Truth; but when there is a 
great Diſproportion between the Ends of the Piece, 
the Error is conſiderable. All ſuch Solids being the 
Fruſtums of Pyramids, the true Way of meaſuring, 
them muſt. be by Se&. VII. Chap. 2. I ſhall give an 
Example or two, which I will work both by the true 
and falſe Ways, whereby you will fee the Difference. 

Example 1. If a Piece of Timber be 2 Inches 


- 40 
12 0 
5 
Wt 
7 
l 
% 4 - 

11 * 
e 
e 

17 * 

1 
+ 


+ — 
. 
* 


the leſſer End, and 20. Feet long, how many. Feet of 
Timber are in that Tree? oa. nn 
25 | 
9 ; 
Sum 32. 


—— 


half 17 the Side of the Square in the Middle. ! 


2 


n 
e 
1445 780040. 13 
0200 


560, 


128 ES | 
Anſwer, 40.13 Feet, by the falſe Way.” 


a 
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By Rule II. SeR. VII, Chap. . 


as. 7.85 
N e e, 


225 — Difference of the Sides. 


—— — 


"= 
16 


3)z56 the Square. 


85-333 
225 
310.333 
20 


344)6206.660743.101 


— 


— 


446 
146 
15 260 


116 | 
| Anſwer, 43. 101 Feet, by the true Way; ſo that 


- 


— 


there is near 3 Feet Difference. 


By Scale and Compaſſes. 

Extend from 1 to q, that Extent will reach from 
25 (the ſame Way) to 225, the Rectangle of the Sides 
of the two Baſes; then the Difference between the 
ſaid Sides is 16; extend from 3 to 16, that Extent 
will reach from 16 to 85.333, a third Part of the 
Square; which added to 225, the Sum is 310.333 * 


mean Area: then extend from 144 to 3 10.333, that 
| | | | | | 4 Extent 


> that 


Chap. 4. 


Sguar d Timber: 247 
Extent will reach from 20 {oe Jon ) to 43.1 Foot 
the Content, the true Way. FY. * 

Extend the Compaſſes from 12 to BY (the Side of 
the middle 2 are) that Extent will reach from 20, 


(che Len ing twice turm d over) to 40.1 Foot, 
— Content Ee by the falſe Wey. 8 


Example 2. If a Piece of Timber be 32 Ins 
broad, and 2o Inches deep; at the greater End, and 
10 Inches broad, and 6 , at the leſſer End, and 
18 Foot long ; how many Feet of Timber are in 
that Piece 


Rule I. Sect. VII. Chap. 2; 
32 6 
20 a 
640 60 
60 cs 
38400 (195.959 mean Proportional, 
I e 1 
29)284 — 
3852300 - ww e Sum. 
3909) 37500 1 Height. 
5 | 
3919093397500 5375-754 —ͤ 
10 8525 754ʃ37. 33 = 
— e 
OR SE 23 1055 
1 8 u 1 9 be, 24077 8 
r E Sn 455 yy 


. 


Add 


273 1825 in the Middle, 
| 18 

| 2184 
27 * 


— a ban Wo 


144)4914(34-12. 


594 
180 
360 
_ 
Feet. 


' Comma” the true Way 37.33. 
dae — the falſe Way 34.12 


ty Scale and canpeſto. 


Extend the Compaſſes from 1 to 20, that Extent 

wo reach from 20 to \ 640, the Area of the greater 
e. 

Then extend PR x to 10, that Extent will reach 
from 6 to 60, the Area of the- leſſer Baſe : Then ex- 
tend from 1 to 60, that Extent will reach from 640 
to 38400, the Product of the two Arcas : Find the 
ſquare Root thereof, by dividing the Space between 
1 and 38400 into two equal Parts, ſo you will find 
the. middle Point at 95. 959, the Root ſought ; wy 


4 


2 


Extent 
reater 


reach 
en ex- 
n 640 
1d the 


tween 
II find 
which 

13 


is a mean Proportional between the greater and leſſer 
Areas ; then add the mean Proportional and two 
Areas together, and the Sum 1s 895-9 9 ; which mul- 
tipl wh, ©. (a third Part of the h) by ex- 
waking from f fh 6, that Extent wilt reach from 
895.959 to 5375-75- en extend from 144 to 
7 77. , ol then Extent will reach from 1 be. 
Feet, the true Content. | : 

For the falſe Way, half the Sum of the Breadths is 
21, which is the Breadth'in the Middle ; and half 
the Sum of the Depths is 13: Extend from 1 to 13, 
that Extent will reach from 21 to 273, the Area of 
the middle Baſe: 'Then extend from 144 to 273, 
that Extent will reach from 18, the Length, to 
34.12, the Content the falſe Way. 


CEE TEE FI TE RE DIRE. 


(IV. Of Round Timber, whoſe Baſes are 
% equal, 


T HE uſual Way to meaſure round Timber-trees 
is to girt them about the Middle with a String, 
and take tbe fourth Part of that Girt for the Side of 
a Square, by which they meaſure the Piece of Tim- 
ber as if it was ſquare. 5 RR | 
But that this is an Error, I ſhall make appear as 
follows. If the Circumference-of a Circle be 1, the 
Area will be .07958 ; then the fourth Part of 1 is 
25, which ſquar'd makes . 0625; this they take for 
a mean Area, inſtead of 07958: Therefore the true 
Content always bears ſuch Proportion to the Content 
found by the aforeſaid cuſtomary falſe Way, as .07958 
to . 0625; which is nearly as 23 to 18; ſo that 
in meaſuring by that cuſtomary falſe Way, there is 


above the one fifth Part loſt, of what the true Con- 
tent ought to be. ö 


This 
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„0% a 
% 6 Ad 
26 Sum. 


Half 21, 13 Half. 


273 Area in the Middle. 

18 Length. iS 
2184 
* 

1440491403412 


—— 


e fn pe: BEES 
, | Content the true Way 37.33 
Anſwer Content the falſe Way 34.12 


| by Scale and Compaſſes. 


Extend the Compaſſes from 1 to 20, that Extent 
— reach from 32 to 640, the Area of the greater 
aſe. . , i 
Then extend from 1 to 10, that Extent will reach 
from 6 to 60, the Area of the leſſer Baſe: Then ex- 
tend from 1 to 60, that Extent will reach from 640 
to 38400, the Product of the two Arcas : Find the 
ſquare Root thereof, by dividing the Space between 
1 and 38400 into two equal Parts, ſo you will find 
the: middle Point at 195.959, the Root ſought ; which 
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tiply'd 
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is a mean Proportional between the greater and leſſer 
Areas ; then add the mean Proportional and two 


Areas together, and the Sum is 895-959 3 which mul- 


tiply'd by 6, (a third Part of the Length) by ex- 
tending from 1 to 6, that Extent wilt reach from 
895.959 to 5375.75. Then extend from 144 to 
5375.75, and that Extent will reach from 1 to 37.33 
Feet, the true Content. | 

For the falſe Way, half the Sum of the Breadths is 


21, which is the Breadth in the Middle; and half 


the Sum of the Depths is 13: Extend from 1 to 13, 
that Extent will reach from 21 to 273, the Area of 
the middle Baſe: 'Then extend from 144 to 273, 
that Extent will reach from 18, the Length, to 
34.12, the Content the falſe Waxy. | 


h N K 


(IV. Of Round Timber, whoſe Baſes are 
* equal. 


T H E uſual Way to meaſure round Timber- trees 
is to girt them about the Middle with a String, 


and take the fourth Part of that Girt for the Side of 


a Square, by which they meaſure the Piece of Tim- 
ber as if it was ſquare. | 

But that this is an Error, I ſhall make appear as 
follows. If the Circumference of a Circle be 1, the 
Area will be .07958 ; then the fourth Part of 1 is 
25, which ſquar'd makes . 0625; this they take for 
a mean Area, inſtead of 07958: Therefore the true 
Content always bears ſuch Proportion to the Content 
found by the aforeſaid cuſtomary falſe Way, as .07958 
to . 0625; which is nearly as 23 to 18; ſo that 
in meaſuring by that cuſtomary falſe Way, there is 
above the one fifth Part loſt, of what the true Con- 
tent ought to be. | 
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250 De Menſuration of Part Il. 
This Error, tho' it has been ſo often confuted, yet 
it is grown ſo cuſtomary in all Places, that there i; 
little Hope of my prevailing with Men that are ſo 
woedded to it, to embrace the Truth: I ſhall there. 
fore, in the following Examples, ſhew how to work 
| 70 the true Way, and alſo the falſe or cuſtomary 
ay. | ; Rs 


Example 1. If a Piece of Timber be 96 Inches in 
Circumference or Girth, and 18 Feet long, how many 
Feet of Timber are contain'd therein ? | 


A 4th Part of 96 is 24 


576 Area Baſe. 
18 | 
| — Or thus. 
4608 F. I. 
576 2 0 
WO 


144) 1036872 —— 
1008 1 0 
—— 18 
288 — 
288 72 © 


— 
. 


Content the falſe Way, 72 Feet, 


Chap. 


Chap. 4. \ Round Timber: © 251 
| | f He * 44 * a 


Then the true Way. 0 , 


” „2 „„ _ 


7 33.40928 the Area by Prob. 5: Sect. IX. Chap, 2. 
| 18 | 


586727424 
73340928 . 


144)13201.36704(91.67 


"> + © 
973 The true Content 91.67 Feet. 
1096 N 


88 
By Scale and Compaſ es, 


Extend from 12 to 24, (the fourth Part of the 
Girth) that Extent turn'd twice over from 18 Feet, 
(the Length) will at laſt fall upon 72 Feet, the Con- 
tent the cuſtomary Way. 

Extend from 42.54 to 96, (the Girth) that Extent 
will reach from 18 Feet, turn'd twice over, to 
91.67 Feet, the true Content, | 


E xampli 


252 The Menſuration of Patt II. 
Example 2. If a Piece of Timber be 86 Inches 


Girth, and 20 Feet long, how — Feet are con- 
tain'd therein } * | 


The fourth Part of 86 is 21.5 
| 21:5 
F. I. P. | — 
19 6 15 075 
1 9 6 215 


1 4 1 6 462.25 
o 10 9 20 
5 i Oy 144)9245.00(64. 
„ Vs <5 290 


20 


The content the falſe Way, 64.2 Feet. 


II. Chap. 4. Round Timber. 
ches | 


on- By the true Way. 


144) 1771.47 36008 1.74 


251 


1074 
667 


91 
"Ths true Content, 81.74 Feet. 


By Scale and Compaſſes. 


Extend from 12 to 21.5, that Extent turn'd twice 
over from 20, will reach at laſt to 64 2 Feet, the 
Content the falſe Way. | 

Extend from 42.54 to 86, that Extent, turn'd twice 
over from 20, will at laſt fall upon 81.74 Feet, the. 
true Content. 

Theſe Cylindrical Proportions may be very eaſily 

By wrought upon the Line of Numbers. 


2 Problem 
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Problem 1. Having the Diameter of a Cylinder in 
Inches, to find the Length of a Foot. 


| Suppoſe the Diameter 22.6 Inches. 


As 22.6 is to 46.9, fo is 1 to a fourth Number ; 


and that to the Length of a Foot in Inches 4.3. 
Extend the Compaſſes from 22.6 to 46.9, that Ex- 


tent will reach from 1 to a fourth Number; then turn 


them over again, and that will reach to 4.3 Inches. 


Problem 2. Having the Diameter in Foot-meaſure, | 


to find the Length of a Foot in Foot-meaſure. 
Suppoſe the Diameter 1.88 Feet. 


Then, as 1.88 is to 1. 128, ſo is 1 toa fourth Num- 
ber ; and ſo is that to the Length of a Foot in Foot- 
meaſure, . 358. 


Extend the Compaſſes from 1.88 to 1.128, that Ex. ; 
tent, turn'd twice from 1, will 5 to FED Part of | 


a Foot. 


Problem 3. Having the Cleans in Inches, } 


to find the Length of a Foot in Inches. 
Suppoſe the Circumference 71 Inches. 


Then as 71 is to 147.36, ſo is 1 to a fourth Num- 
ber; and ſo is that to the Length of a Foot in 


Inches, 4.3. 


Extend the Compaſſes from 71 to 147.36, that Eu | 
tent, turn'd twice from 1, will reach to 4.3 Inches, 


the Length of a Foot. 


Problem 4. Having che Circumference in Foot: | 


meaſure, to find the Longeh of a Foot in Foot 
meaſure. 


Suppoſe the Circumference 5.92 Feet. 


Then, as 5.92 is to 3.545, ſo is 1 to a fourth Num- 
ber; and ſo is that to the Length of a Foot in Foot- 
uicalure, . 358. | 


Extend 


Chap. 


Extend 
Extent, 
Parts o. 


Prob 


the Len 


Supp 
156 In 
The 
Numbe 
62674. 
Exte 
Extent, 
Inches, 
Note 
the Sq 


r in 


Num- 
Foot- 


xtend 


Round Timber. 9. - 


Chap. 4. 
Extend the Compaſſes from 5.92 to 3.545, that 


Extent, turn'd twice over from 1, will fall upon .358 
parts of a Foot. 


Problem 5. Having the Diameter in Inches, and 


the Length in Inches, to find the Content in Inches. 


Suppoſe the Diameter 22.6 Inches, and the Length 
156 Inches, or 13 Feet. 


Then, as 1.128 is to 22.6; ſo is 156 to a fourth 
Number; and ſo is that to the Content in Inches, 
62674. | | | | 

Extend the Compaſſes from 1.128 to 22.6, that 
Extent, turn'd twice from 156, will fall upon 62674 
Inches, the Content. | 

Note, That 1.128 is the Diameter when the Side of 
the Square is equal to 1. 5 


Problem 6. Having the Diameter in Foot meaſure, 
and Length in Feet, to find the Content in Feet. 


Suppoſe the Diameter 1.88 Feet, and the Length 13 
Feet. | N 


Then, as 1.128 is to 1.88, ſo is 13 to a fourth 
Number; and ſo is that to the Content in Feet, 
36.27. 1 

Extend from 1.128 to 1.88, that Extent, turn'd 


twice from 13, will fall upon 36.27. 


Problem 7. Having the Diameter in Inches, and 
Length in Inches, to find the Content in Feet. | 


Suppoſe the Diameter 22.6 Inches, and the Length 
156 Inches. | | 5 

Then, as 46.9 is to 22.6, ſo is 156 to a fourth 
Number; and ſo is that to the Content in Feet, 


36.27. 


Extend from 46.9 to 22.6, that Extent, turn'd 
ws from 156, will fall upon 36.27 Feet, the Con- 
ent. 


Nete, That 46.9 is the Diameter of a Circle, whoſe 
Area is 1728, 


2 2 Probl; It - 
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Problem 8. Having the Diameter in Inches, and 
Length in Feet, to find the Content in Feet. 


Suppoſe the Diameter 22.6 Inches, and the Length 
-.. 1-4 EEE: 


Then, as 13.54 is to 22.6, fo is 13 to a fourth | 


Number; and fo is that to the Content in Feet, 36.27. 
Extend from 1 3.54 to 22.6, that Extent, turn'd 
twice from 13, will fall upon 36. =. 


Note, That 13.54 is the Diameter of a Circle, when 


the Area is 144. 


„ 9. Hai the Circumference in Inches, and 
Length in Inches, to find the Content in Inches. 


Suppoſe the Circumference 71, and the Length 
156 Inches. 


Then, as 3.545 is to 71, ſo is 156 to a fourth 


Number ; and ſo is that to 02074, the Content in 


Inches. 
Extend the Compaſſes from 4: 545 to 71, that Ex- 


tent, turn'd twice from 156, will fall re 62674, 
the Content. 


Note, I hat 3.545 is the Circumference, when the | 


dide of the Square is equal to 1. 


Problem 10. Having the Circumference in Feet, 
and Length in Feet, to find the Content in Feet. 


Suppoſe the Circumference 5.92 Feet, and Length 


13 Feet. 
hen, as 3.545 is to 592, fo is 13 to a fourth 


Number; and ſo is that to 36.27. 
Extend from 3.545 to 5.92, that Extent, turn'd 


twice from 13, will fall "ou 36.27 Feet, the Con- 


tent. 


Problem 


| whoſe 


lem 
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Problem 11. Having the Circumference in Inches, 


and Length in Inches, to find the Content in Feet. 


Suppoſe the Circumference 71 Inches, and Length 
156 Inches. 


Then, as 147.36 is to 71, fo is 156 to a fourth 
Number; and ſo is that to the Content in Feet 36.27. 

Extend the Compaſſes from 147.36 to 71, that Ex- 
tent, turn'd twice from 156, will fall upon 36.27 
Feet, the Content. 

Note, That 147.36 is the Circumference of a Circle, 
whoſe Area 1s 1728.. 


Problem 12. Having the Circumference in Inches, 
and Length in Feet, to find the Content in Feet. 


Suppoſe the Circumference 71 Inches, and Length 


13 Feet. 


Then, as 42. 54 is to 71, ſo is 13 to a fourth Num- 
ber ; and ſo is that to the Content in Feet, 36.27. 

Extend the Compaſſes from 42.54 to 71, that Ex- 
tent, turn'd twice from 13, will reach to 36. 27 Feet, 
the Content. 


Note, That 42. 54 is the Circumference of a Circle; . 
whoſe Area is 144. 
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$ V. Of Round Timber, whoſe Baſes are 
MER. unequal. 


HE uſual Way to meaſure round Timber, (as I 

| ſaid before) is to take a fourth Part of the Girth 
in the Middle of the Piece, for the Side of a mean 
Square. But this Way I have prov'd to be erroneous 
in Timber that is all the Way of an equal Thickneſs ; 
and it muſt be much more ſo in Timber that is taper- 
ing ; and the more tapering it is, the greater is the 
Error: for to the Error in the laſt Section, there is 
added the Error in the third Section; therefore, to 
meaſure all ſuch Timber according to Art and Truth, 
ſuch a Piece ought to be conſider d as a Fruſtum of a 
Cone, and ſhould be meaſur'd by the Rules given 
in Section VIII. Chapter 2. by which Rules the fol- 
lowing Examples are wrought. 


Example 1. If a Piece of Timber be g Inches Dia- 


meter at the leſſer End, and 36 Inches at the other 
End, and 24 Feet long, how many Feet of Timber 
are therein? ä 


36 36 © Sabtratt 

9 | 9 Þ 

ReQ. 324 27 Difference. 
27 


189 
54 


— 


3)729 the Square. 


243 one Third. 
324 Rectangle add. 


567 


7854 


Chap. 


A Mes 


Chap. 4. Round Timber. 2839 


7854 
567 
54978 
47124 
39270 


A Mean Area 445.3218 
24 


17812872 
8906436 


——ů—ů—ů—ůĩñ 


144(10687.7232(74.22 


— 


607 


317 
292 


" = — 4 
l Anſwer, 74-22 Feet. 
Or thus, by Feet and Inches. 


FL: $::k 
3 0 2 3 Difference. 
929 2-3 | 


6 

1 

5 © g the Square. 

1 8 z one Thid. 
2 3 © Rectangle added. 


311 3 a mean Square. 


| Wl + 
54 | Then, Wil Wil 
8 e 


260 The Menſurationof Part II. 
3 1 
Then, as 14 is to 11, ſo is 3 11 3 to the Area. 
| 11 | 


—_—— — 
Iv 10 | 


Here, inflead of dividing by 14, I divide by 7 and 


by 2, becauſe twice 7 1s 14. 

And inſtead of multiplying by 24 Feet, the Length, 
I: multiply by 6 and by 4, becauſe 6 times 4 is 24. 

By Scale and Compaſſes this is too troubleſome. 


Example 2. If a Piece of Timber be 136 Inches 
Circumference at one End, and 32 Inches: Circum- 
ference at the other End, and 21 Feet long, how many. 
Feet of Timber are contain d in that Piece ?- 


n cp. 4. FRowd Tin, 261 
136 136 
$5 32 


a. 
272 104 Difference. 
408 104 ; 
4352 416 
1040 
3)10816 the Square. 
3605. 333 one Third. | 
1352 Rectangle add. 
7957-333 a mean Circumf. ſquar d. 
7958 
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| 6332445601 I 
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13298.135 76294 
144)13298.13(92.34 


338 
501 


693 


Anſwer, 92.34 Feet. 0 
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By Feet and Inches, tbus; 


. k. F. I. A 
1 8 8 Difference. 
2 8 8 8 
22 8 69 4 
7 6 8 8 9 | 
30 2 8 3)75 1 Square. tain'd 
equil: 
25 © 5 4 by” 
30 2 3 whoſe 
CG perpe 
55 3 1 4theSq of che ircum. fnche 
„„ | By 
88:7::55 3 1 4: the mean Ara. 1,6 
= g 7 | multi 
17386 9 9 4 Si 
8) 35 111 9g 
4 4 8 11 the mean Area. 
— 
39 9 2 5 
OSD). 
Facit 92 3 7 3 
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8 VI. Of the Five Regular Bodies. 


THESE Bodies may all be meaſur'd by the 4th 

Section of Chap. 2. except it be the Cube, or 

Hexaedron, which is already meaſur'd in Section I. of 
that Chapter. 


1. Of the TETRAEDRON. 

A Tetraedron is a Solid, con- 

tain'd under four equal and 
equilateral Triangles. - 

Let ABCD be a Tetraedron, 


whoſe Side is 12 Inches, the 
perpendicular Height 9.798 


Os Inches. - | 
| By Sect. V. Chap. 1. the Area of the Triangle will 
rea. be found 62.35 23 a third Part of it is 20.784, which 
multiply'd by the perpendicular Height, the Product 

is 203.641632 ſolid Inches, the Content. 
10.392 the Perpendicular of the Triangle. 
6 half the Side. 
a. 62.352 Area of the Triangle: 


20.784 one third Part. 
9.798 the perpendicular Heighe. 


166272 
187056 
145488 
187056 


— 


203.64 1632 
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The fuperficial Content is four times the Area of 
the Triangle, viz. 249.408 Inches, becauſe there are 
4 Triangles. 


2. Of the Oc rAEDRON. 


The Octaedron is a Body 
contain'd under eight equal 
and equilateral Triangles, 


Let ABCDE be an Octae. 
dron, whoſe Side is 12 In- 
ches; the Content ſolid and 

Toperficial is requir'd. 


D | 
An Octaedron is compos'd of two quadrangular 
Pyramids join'd together by their Baſes ; therefore, 
if the Area of the Baſe be multiply'd into a third Part 
of the Length of both Pyramids, the Product will be 
the ſolid Content. 


5.6568 a third Part of the Length. 
144 Area of the ſquare Baſe. 
226272 

226272 
56568 


814.5792 the Solidity. 


The ſuperficial Content will be juſt double to that 
of the Tetraedron, wiz. 498.816, becauſe the Side of 
this is ſuppos'd to be equal to the Side of that, and | 
becauſe the Octaedron is contain'd under eight Tri- 
angles, and the Tetraedron but under four. 


Il. 
2 of 
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Tri- 
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edron, 


the Hos Regular Bodies 
3. Of the Dobioansion:.: 


the 


The Dodecaedron is a ſolid _ contained under 


twelve pentangular Plains. 
Let ABCDEFG 3 n | 
HIK be a Dodeca- — 
each Side 
thereof being 12 
Inches; the Con- 
tent ſolid and ſuper - 
ficial is required. 
The Solidity of 
the Dodecaedron is 
compos'd of 1 2 pen- 
tangled Pyramids, 
whoſe Vertexes all 
meet in the Centre. 


Therefore, if we find the Solidity of one of thoſe Py- 


ramids, and multiply that by 12, that Product will be 
the Solidity of the Dodecaedron. 


The Altitude of one of the pentangled Pyramids will 
be found to be 13.362 19. 
The Perpendicular of the Pentagon will be 
8.258292 
30 half Sum of the Sides. 


247-74) 748760 A508 60 the Pentagon. | 
60454. 4 a third Part of 13. 29919 inverted. 
99099504 . 
9909950 g 

1238744 
99099 
1486 


110348783 Content of one Pyramid. 
fn 


 13241.85396 The sola, of the Dodecaedren 
F _ 
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If the 1 of the Pentagon be multi 4 b˖ 
the Product e of te Pnagen be mal a F y 12, 


247.74876 
WO © 4 


2972.98512 the ſuperficial Content, 
4. Of the Ico8AEDRON. 


The Icoſaedron is 
a ſolid Body, con- 
tain'd under twenty 
equal and equilateral 
Triangles. 


Let A BCDEP GHI 
be an Icoſaedron, 
each Side thereof 
being 12 Inches; 


: g \ 
EO 


N 


av 
[USE 


N 


WJ If |! mn” I the Content folid 
SS and ſuperficial is re- 
Wirk 


The Icoſaedron is compos'd of twenty criangular 
Prramids, with their Vertexes all joining in the 
Centre. 


Therefore, if the ſolid Content of; one Pyramid be 
multiply'd by 20, the Product is the whole ſolid | 


- Content of the Icolagaron. 


10.3922} 
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12, 16.998 24 the 31 of the Triangle. 
6 half the Side. 3 


1247.06880 


3.0230456 the third Part of the Attir of the | Pyramid, 
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By theſe Figures you may cut theſe Bodies in fine 
paſtboard, cutting all the Lines half thro', and ſo 


turn them up and glue them. F 
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4 TABLE \fbewing the Solidity end Supet- 


In" 4 
S 2 
> 
— — — 


22 4 f Content of any of the regular Bodies, i 
WM the Side 1 1, or Unity. 1 
— . — — ntoon amt mee 141 
| The Names“ Abe 0 eee | 10 
of the Bo-] Solidity, Superficies. $i 
— 2 0 
8 . 2 e. — Ne — i | ft 
| WH | Tetracdron | 0.117851 1.732051 Ut. 
: Oftaedron | 0.4714045 3.404102 | \ id 
8 ö Hexaedron 1. ooooOO0 1 6.000000 | oh 
1 Tcofaedron 2.181695 | 8:660254 
* Dodecaedron 2 663119 20.645729 


By this Table, RH, Content, either ſuperficial or 
N Glid, of any of theſe Bodies, may very readily be 
* found ; for Al like ſuperficial Figures are in Pro- 
. portion one to another, as are the Squares of their 
like Sides: Therefore it will be, as the Square of 1 
55 (which is 1 is to the ſuperficial Content in the Table; 
EY” fo is the Square of the Side of the like Body, to the 
IN ſuperficial Content of the ſame Body. Therefore, if 
| the Number in the Table be maltiply'd by the Square 
of the Side * the Product is the ſuperficial Con- 
tent requir' 

Again, all like Solids are in ſuch Proportion to 
each other, as are the Cubes of their like Sides. 
Therefore it will be as 1 (which is the Cube of 1) 
is to the ſolid Content in the Table, fo is the Cube 
of the Side given, to the ſolid Content requir'd. 


Thetefore, if the Number in the Table be multiply'd: 1 

-] by the Cube of the given Side, the Produd will be the 1 

155 ; lid Content of the ame — s | j 
in fine N 
and ſo f 
4 | 
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be Menſuration Part Il. 
If the Side of a benen be 12 


E PAY 1. 


Inches, (a RY: W at td Upnttns ye and ſu- 


7.663119 the ION Number. 
1728 ts Cady of th So. 0 


5 * — | 


S 
15326238 3 
53641833 1 
7663119 
13241. 15 the ah. Conte nearly the fins as 


(befo re, 


20. 64 5729 the 3 Number. 
144 the 9 of the * 


* — _ * — 


825 82916 
20645729 


— ä — 


2972. 984976 the ſuperficial Content. 
By Scale and Compaſſes. 


Extend from 1 to 12, (the Side) that Extent os 
turn'd three times over from 7.63119, will at laſt 
upon 13241.86, Cc. the ſolid Content. 

And if you apply the fame Extent twice from 
20.645729, it will at laſt fall upon 07% 98, &c. the 
NN 9 a Content. 


Zxan. pie 


| what 


Solid 
Tub, 
as wi 
{ure ] 


Solid 


E 
ore, 
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Example 2. If the Side of an Oftaedron be 20 Inches, 


what i is the Content ſolid and ſuperficial? 


47 14045 the tabular Number. 
” Kone the Cube of the Side. 


„ —_—_ -—m— 


3 771.2 360000 the ſolid Content. 
3.464102 the as Number 
4600 the Square of the Side. 


1385.6408co the ſuperficial Content. 
By Scale and Compaſſes. 


Extend from 1 to 20, that Extent, turn'd three 
times over from .4714045, will at laſt fall upon 
3771.236, the ſolid Content. The fame Extent 
turn'd twice over from 3.464, c. will at * fall 
upon 1385.64, the ſuperficial Content. 
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Fun. How to meaſure any rr gular 
Solid. 


F you bave any Piece of Wood or Stone that is 

craggy and uneven, and you deſire to find _ 
Solidity, put the Solid into any regular Veſſel, as 
Tub, a Ciſtern, or the like, and pour in as much Water 
as will juſt cover it; then take out the Solid, and mea- 
ſure how much the Fall of the Water is, and to find the 
Oy of that wars of the Veſſel. 
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272 Yhe Miſurotion-of, . Put Il. 
Example. Suppoſe a Piece of Wood or Stone to be 
meaſur'd, and e a Tub 32 Inches Diameter, 
into which let the Stone or Wood be put, and cover 'd 
with Water; then, when the Solid is taken out, ſup. 
poſe the Fall of the Water 14 Inches, Square 32, and 
multiply the Square by 7854, the Product will 
be 804.2496, the Area of the Bafe ; which multi- 
ply'c by 14, the Depth or Fall of the Water, and the 
roduct is 11259.49, C.. which divided by 1728, 
the Quotient 4s 6.51 Feet; and fo much is the ſolid 
Content requir'd. 255 
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Practical Quęſtions in MEASURING. 
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Queſtion 1. 1 a Pavement be 4 


Feet 9 Inches long, 
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oad, 1 de- 


7 
mand how many Yards are contained therein ? 


and 18 Feet 6 Inches br 


47.75 


„ be. 
4 $5. 


— — 


9) 883.375 


98.1 


883 4 6 


Anſwer, 98 Yards 1 Foot. 


D 


274 Praffival Queſtions. Part II. 
Oueſt. 2. There is a Room, whoſe Length is 21.5 


Feet, and the Breadth 17.5 Feet, is to be pav'd with. 
Stones, each 18 Inches ſquare; I demand how er 


. Stones will pave + RE 
21.5 1.5 
275 . 
r075 75 
1505 15 
215 n 
— 5 2.25 Area of one Stone. 
2.25)376.25(167 
1512 
1625 


50 Anſwer, 167 Stones. 


Oueft 3. There is a Room 109 Feet ꝙ Inches about, 
and ꝙ Feet 3 Inches high, which is all (except two 
Windows, each 6 Feet 6 Inches high, and 5 Feet 9 
Inches broad) to be hung with Tapeſtry that is Ell- 
broad: I deſire to know how many Yards will hang 
the ſaid Room ? 

From the Content of the Room, ſubtra& the Con- 
tent of the Windows, and divide the Remainder by 
the ſquare Feet in a Yard of * 


3-15 


=P La 


deman 


ne. 


3-15 
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3-75 109.75 Length, | 
3 9.25 Breadth. 3 £7 

1.25 $4875 „ 
21950 450 

98775 3 


8 37.375 
1015 1875 Content of the Room. 2 
74.75 Content of the Windows ſub. 
i 5 74-750 
11.25)940-4375(83-59 | 
4043 
6687 
10625 


500 


Anſwer, 83.59 Yardsy 


| Oueſt. 4. If the Axis of a Globe be 27.5 Inches, I 
demand the Content, ſolid and ſaperficial ? 
3.1416 
27:5 
157080 
219912 
6- 


86. 39400 the Circumference. 


86.394 
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- — — — — = - - 2 pan — 2 
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276 Practicul QueſHons: 
86.394 the Circumference, 
27:5 the Diameter. 
431970 
604758 
172788 


——— 


69375 8350 the peri Content 


395. 9725 a ſith Part. 


27.5 5 
19798625 
27718075 
A 
5 10889 24375 
A Feet ſolid. | 
wer, © 916. .49 Feet ſuperficial. 


Dueft. 5 There is the Fruſtum of a Globe, the 
Diameter * whoſe Baſe is 24 Inches, and the Alti. 
tude thereof is 10 Inches; what is the Content ſolid 
and ſuperficial ? 


Find the Superficies as is directed in pag. 188, and | 


find the Solidity by the firſt Theorem in pag. 190. 


8 7854 100 
24 576 20 
96 ©: 471264 - $04+ 16000 400. 
* 54978 
je” 39270 
576 | 
| 45 2.3904 add. | 
314.16 


766.5504 the 0 urve Superficies. 
452: 3904 the Baſe add. 


1218.9408 0 whole ſuperficial 


Content in Inches. 
12 


Part II. 


Cha 


— 14 
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12 * 122 144 
| 3 


432 _ 1 
100 the Square of the Alt. add. 
OY 532 the um. 
nt. 10 multiply by the Alt. 


5320 
5 236 multiply. 


31920 
15960 
10640 
26600 
2785.5 5 20 the Solidity in Inches. 
. Queſt. 6. If a Tree girt 18 Feet 6 Inch es, and be 


, the 24 Feet long ; how many 'Tons of Timber are con- 
Alti- tain'd in that Tree ? 
ſolid Y 9 Ao 


4)18 6 the Girth, 


, and _ 2) 
. 4 7 6 a 4th Part. 
20 C79» 
20 
— 18 6 0 
400 1 4 6 
8 
21 4 8 3 Here I multiply by 
| 6 6 and by 4, becaule 6 
_ times 4 is 24. 
i380 4 1-9 | 
85. 4 
. 4005103 4 6 © 
erficial N 
Inches. 12 3 
12 


3 
Anſwer, 12 Tons 33 Feet 4 Inches 6 Parts, 
| | B b | Note. 


278  Prattical Queſtions. Part II. 
Note, That 40 Feet of Timber is a Ton, and 50 
Feet a Load. | 

Note alſo, That 4 Feet broad, 4 Feet deep, and 8 
Feet long, is a Chord of Fire-wood, that is 128 cu- 
bical Feet. „ | 


Quseſt. 7. There is a Cellar to be dug by the Floor, 
whoſe Length is 33 Feet 7 Inches, and the Breadth 


is 18 Feet 9 Inches, and its Depth is to be 5 Feet 9 


Inches ; I demand how many Floors of Earth are in 
that Cellar, | 


33 7 the Length. 
18 9 the Breadth. 
264 

5 
19. 
Ai 8 4 
9 © 
2 6 
8 
9 


2 
5 


* 5 3 

314 10 1 
3979 x5 © | 
3203620 8 ff 


— 


x 380 


1 
Anſwer, 11 Floors 56 Feet. 


Note, That 18 Feet ſquare, and a Foot deep, is 2 
Floor of Earth, that is, 324 ſolid Feet. 


Qut 
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Queſt. 8. There is a Roof cover'd with Tiles, 
whole Depth on both Sides (with the uſual Allow- 
ance at the Eaves) is 35 Feet 6 Inches, and the 
Length 48 Feet g Inches; how many Squares of 
Tiling are contain'd therein? 


. I. 
43 9 
35 © 
240 
144 
24 4 6 
17 6 8 
8 9 © 
my 7-0 


Anſwer, 17 Squares 30 Feet. 


Queſt. . There is a Cone, whoſe Diameter at the 
Baſe is 42 Inches, and the perpendicular Height 94 
Inches, and it is requir'd to cut off two ſolid Feer 
from the top End thereof; I demand what Length 
upon the Perpendicular muſt be cut off? 
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280 Part II, Ch 
42 1728 94 
42 2 94 
84 . 
168 846 
1764 8836 Square. 
7854 2 
7056 35344 
8820 379524 
14112 
12348 $30584 the Cube. 
1385 4456 | 
94 
55417824 
124690104 


| Tos 


43410. 6288 


All the ſolid Bodies are in triplieate Reaſon of 


their nomologous Sides by Euc. 12, 12; 12, 18; and 
11, 33: therefore it will be, 
yol:dity of the Cone. Cube Alt. 
43410.0288 : 830584 : 
3459 - 
4983504 
4152920 
3322336 
24971 | 
43410 6288)2870498504(661 24 the Cube of the 
3 Length. 4 
265860576 be 
5 390803 


5740 
187528 


Solidity of 2 Feet. 
3456: 


66124 


n of 
and 


Ff the 
ngth, 


6124 


? 
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 66124(40.43 


1939264 Subtrahend. : 


147003507 Subtrahend. 


x 


2124000 


K 


Reſolvend. 


—— — 


1847 360⁰⁰ Reſolvend. 


897692 Diviſor. 


b. for, The Length upon the Perpendicular muſt 
40.43 Inches. If it h. en 3 Feet, the Length 
hag been 46.29 Inches, a 5 * 


37732499 ; 


„ Iff 


Part II. 


Praitical Queſtions. one. 


If two Feet were to be cut off from the Bottom, or 


282 


greateſt End, then from 43410.6288. ſubtract 3456, 


and the Remainder i is 1 n Then tay, 
43410. 6288 : 830584 : : 39954: 6488 


905 
1598185152 
3196370304 
19977 31440. 
11986388640 
3196370304 0 
8 6288(331 $5675407-2192(76445919- 4 
279823524 — 
1935973 * 35459 
1995500 — 
1 27 
42022 243 
93% 2457 
271 
243 
„ 
10888000 
273 
24843 
248703 


* It muſt be cut at 91.4 Tackes from the 
Top, or 2.6 Inches from che Bottom. 


port1o! 


All 
ters, b 


Square 


Thi. 
Circle 
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Duet. 10. If a ſquare Piece of Timber be 12 Feet 
long, and if the Side of the Square of the greater 
Baſs be 21 Inches, and the Side of the Square of the 
leſſer Baſe be 3 Inches; how far muſt I meaſure 
from the greater End, to cut off 5 ſolid Feet? : 


Firſt, find the Length of the whole Pyramid, thus; 

the Difference between 21 and 3 is 18: Then, 
5 Diff. Length. great. Length 

FE 

So I find the whole Length of the Pyramid 14 

Feet, or 168 Inches. 

The ſolid Content of the whole Pyramid is 24696 

4 Inches, and the ſolid Content of 5 Feet is 86460; 

which ſubtracted from 24696, there remain 16056 

Inches. Then, the Cube of 168 (the Length) is 

4741632. Then, e | 
24696 : 4741632 :: 16056: 

3082752, whoſe Cube Root is 145.54 ; ſubtract this 

Root from 168, (the Length) and there remain 

22.46 Inches, which is the Length. of 5 ſolid Feet at 

the great End. 1 7. : 


Queft. 11. Three Men bought a Grinding-ſtone- of 
40 Inches Diameter, which coſt 20 Shillings; of 
which Sum, the firſt Man paid g Shillings, the ſecond 
6 Shillings, and the third 5 Shillings: I demand how 
much of the Stone each Man muſt grind down, pro- 
portionable to the Money he paid ? id, 


All Circles are in duplicate Reaſon of their Diame- 
ters, by Euc. 12, 2. | 


Square the Semidiameter, which makes 400. 'Then 


S. Square. s. 
20: 400 : : 9: 180. 


This 180 is the Square of the Semidiameter of che 
Circle belonging to the firſt Man, 


— 


the 


284 „ Auction. Part H. 
8. 


And, 255 bt IEG 


This 120 is che Square of the Semidiameter of the 
Circle belonging to the ſecond. | 


* 2 f 8. 3 | 8. SIG. 
And, 20 + 400 3:5: 100 


This 100 is the Square of the Semidiameter of the 
Circle belonging to the third. 


Then, from 400 (the Square of the Semidiameter 
of the Stone) ſubtract 180, and there remains 220, 
whoſe ſquare Root is 14.83 Inches; which ſubtracted | 
from 20 Inches, (the Semidiameter) there remain 
5.17 Inches, which is the Breadth of the Ring, or 
Part of the Stone which muſt be yon down * the 
firſt. | 
"fla from 220 ' Gabtradt. 120, and there remains 

| 100%; whoſe ſquare Root is 10 ſubtra& that from 
42 and there remain 4.83 Inches, the Breadth | 
of the Ring, or Part to be ground down by the {- 
cond 'Man. The third mutt. grind down the Re- 
mainder, arch: is 10 N the EO Root of | 
100, 


This Queſtion may very eaſily and ee 1 
form'd Geometrically, as in * annex'd Scheme. 


g; Of 
y the 


mains 
from 


eadth | 


ne fe- 
e Re- 


ot of 


e per · 


"Firſt, 


Firft, upon the Centre © ſtrike the Circle ACBD, 
and croſs it at right . with the two Diameters 
AB and CD: Then divide the Semidiameter A ©, 


(which ſuppoſe 20) in Proportion at gs. G5. and 55. 


(the ſeveral Sums paid by the three Men) by the 
Points E and F; ſo ſhall AE beg, EF6, and FO 5: 
Then divide EB into 2 equal Parts in d, and upon d, 
as a Centre, ſtrike the Semicircle EaB ; and divide 
FB into 2 equal Parts in c, and upon c, as a Centre, 
with the Radius cF, ſtrike the Semicircle FbB : So 
have you the Semidiameter © C divided into three 
ſuch Parts as the Stone ought to be divided; and 
Circles, ſtruck thro' thoſe Points, will ſhew how 
much each Man muſt grind for his Share. 


Nueft. 12. A Gard' ner he had an upright Cone, 
Out of which ſhould be cut him a Rolling-ſtone, 
The biggeſt that e' er it could make: 

The Maſon, he ſaid, that there was a Rule 
For ſuch Sort of Work, but he had a thick Skull ; 

Now help him for Pity's fake. | 

2 Anſwer, It muſt be cut at one third Part of the 
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Qusſt. 13. There is a Ciſtern, whoſe Depth is ſeven 
Tenths of the Width, and the Length is fix times the 
Depth, and the ſolid Capacity is 367.5 Feet. I de- 
mand the Depth, Width, and Length, and how many 
Buſhels of Corn it will hold ? . 


Firſt, you muſt find three Numbers, in Pro- 
portion to the Depth, Width, and Length, thus ; 
ſuppoſe the Depth 7, then the Width will be 10, 
and the Length 42; which multiply'd together, 
the Product is 2940, which is the ſolid Inches in a 
Ciſtern, whoſe 5 
42. But the ſolid Inches in the 2 5 are 635040 
(=367.5X1728) then the Cube of ſuppos'd Width is 
1000, So it will be, _— | 


2940 : 1000 : : 635040 : 216000, whoſe Cube 
Root is 60, which is the true Width; 7 Tenths 
thereof is 42, the Depth; and 6 times 42 is 252 
Inches, the Length: which three Numbers being mul- 


tiply'd together, the Product will be 635040. If 


theſe ſolid Inches be divided by 2150.42, and the 
Quotient is 295 £$£239, Bufhels, or 36 Quarters 7 


Buſhels 1 Peck 4 Pints. And fo much will the 


Ciſtern hold. 


Quel. 14. Suppoſe, Sir, a Buſhel be exactly round, 
Whoſe Depth being meaſur'd, 8 Inches is found, 
If the Breadth 18 Inches and half you diſcover, 
This Buſhel is legal all England over. 
But a Workman would make one of another Frame; 
Sev'n Inch and a half muſt be the Depth of the ſame: 
Now, Sir, of what Length muſt the Diameter be, 
That it may with the former in Meaſure agree? 


epth is 7, Width 10, and Length 
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.7854)286.72330 (365.0666(19.107 
- | 


Ch 


51103 — 
39793 29) 265 
60 264 


5236 — 
3810406 
38⁴ 


38207): 5000 


Anſwer, The Diameter muſt be 19. 07 Inches? if 
the Depth be 7.5 Inches. 


Deſt. 15. In the midſt of a Meadow well fored 


with Graſs, 
J took juſt an Acre to tether my AS; 


How long muſt the Cord be, that feeding all round, 
He mayn't graze leſs nor more than his Acre of 


Ground ? 


By Problem 10. Section IX. Chap. - fad the 
Diameter of a Circle containing an lere, half that 
will be the Length of the Cord. An 


The Work. | 


660 Feet, the Length of an Acre. 
66 "__ the Breadth of an Acre. 


3960 
3960 


43560 the ſquare Feet in an Acre. 


As 


As 


55460 .5$920(235.5 Diamet. 
— 117.75 half, 
130154 

. 


4650250 
2325 


4705)23559 
23525 


3 + 
Anſwer, The Cord muft be 117 Feet and y, Inches, 
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 2weſt. 16. A Malſter has a Kiln, that is 16 Feet 6 2 
Inches 1 uare; but he is minded to pull it down; mete 
and build a new one, that may be big enough to dry mete 
three times as much at a time as the old one will 


365 Square the new one muſt 


16.5 
16.5 
2 
999 
165 


272.25 the Area of the old one: 


$1 6.75(28.5 7 
4 


48)416 
2384 
35503275 
2825 | 
$707)45000 
39949 


3051 


-- Ankwer, 'The Side of the new em muß be 1 MI 
Feet, and near 7 Inches. | 
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2ueſt, 17. If a round Ciſtern be 26.3 Inches Dia- 
wn, meter, and 52.5 Inches deep, how many Inches Dia- 
dry meter muſt a Ciſtern be to hold twice the Quantity, 
will W the Depth being the ſame? And how many Ale 
nut WJ Gallons will each Ciſtern hold} — 2 


26.3 
26.3. 
789, 
1578 
526 


691.69 the Square. 

2 | 
383.3803719 
6707483 


74101438 
74 


— —— 


7429069700 
66861 


2839: 


„n The Dlameterofthe greater is 37.19 Tikes © 


Oe 2 591.69 


— 
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rn. bi 
— * 
275676 * 
Ib 
$53352 
484183 
543.25 3326 Area of the Bafe. 
5 | 
2716266630 
108650665 2 
2716206630. LC ad: of « 
28 5 20. 79961 50 one Content in Inches N 
282) 285 20.799101. 137 Gallons. * 
9 : * ö | 26 
20 4s 
387 Ro. 
1059 SE 125 
EP | 50 
165 | 5 bas 


Note, That 282 ſolid — is an Ale, or Beer 
Gallon, and 231 a Wine Gallon. 


And 359. os is the Square of the Diameter of a 
Circle that will hold a on of Ale at an Inch 
c 


You 


You 
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Vou may find the Content in Gallons, thus: Die 


vide the Square of the Diameter by 359.05, and mul- - 
r 


tiply the Quotient by the Depth. 
35905) 1383.33 (3353 
— — | 52.5 
306230 — 
18990 19265 
1037 7706 
19265 


The Content of the greater 202. 2825 Gallons. - 
2ueft. 18. If the Diameter of a Cask at the Bung 
be 32 Inches, and at the Head 25 Inches, and the 
Length 40 Inches, how many Ale Gallons are con- 
tain'd therein? | 


25 32 ID 
25 32 3 
125 64 i 7 
3 | 


6257 1024 Square of the Buag Diam. 


1024 the ſame. 
625 Square of the Head Diameter. 


a ES 


1077)2673 (2.48 
— * * 40 » - 
. 
8820 99.20 
0% . 


Legs Other 


* 
| 
| 
4 
| 
| 


Otherwiſe,, You! may find a mean Diameter, and 
worle hy Scale and G 


Product is 4.9, which added to 25, the Sum is 29.9. 
Then extend the Compaſſes from 18095 to 29 9, that 
Extent, turmd twice from 40; (the Length) will fall 
upon 99.6 ps. ond ſomething. more than before. 


Dueft. 1 9. There is a Stone 20 Inches long, 15 
Inches *. 5 and 8 Inches thick, which weighs 217 


Pounds; I-demand: the Length, Breadth, and Thick- 


neſs of another of the ſame Kind and Shape, which 
weighs 1900 Pounds. 


Tho Cubeiaf Le is 8000. Then, (by 
1000: 36870. 64s, whoſe: Cube 


Buck 141 33) 

217 : 8000: 
Root 1s 33.28 Inches, the Length of che Stone weigh - 
2 Pounds. Then ſa y, 


15: 24.96 
8: 13.3128 


20: 33.28 : 
20: 33.28: 


(The Length — 33.28 8 


Anſwers: The Breadth— 24:96; Inches. 
The Thickneſo 34312 


Quefß. 20. "Ir. an iron Ballet, whoſe Diameter is 


4 Inches, weighs 9 Pounds, what will be the. Weight 
of another Bullet, (of the ſame Metal) whoſe Diameter 
is 9 Inches? 


The Cube of 4 is 4 and the Cube of gi 729: 
Then, (by Eucl. 12. 18.) : 


Ib. „ | 
64:9: : 789.5 102-506 
—_ . 20 


Anſwer, It weighs 102 8 4 fere- 


Part II. 


„thus: Subtract 25 from 
32, and there remains 7, which multiply;'e by the 


d * 21. mn Pyramid of Marble, 
m each Side of its Baſe is 5 Inches; and the Height 
ie thereof 15 Inches, and its Weight is*Y2- Pounds and a 
5 Quarter; I demand the Weight of anether like 
at . fquare Pyramid, each Sidep of⸗ . Baſe is 30 
all Inches. 

The Cube of 5- - 4-6 ad this Cube. of 30 is 
is MF 27909. Then, Of Buck 72. 12.) | 
* 125: np 8: : 27000 : 2646; 
ich Anſwer, The Weight i is 2646 Pounds, 

| Oueſt. 22. There is a Ball or! Globe of Marble, 
(by. whoſe Diameter is 6 Inches, and its Weight 11 

Pounds: What will be the Diameter of another 
ube Globe, of the ſame Marble, that weighs 500 Pounds? 
5 7 


The Cube of 6 is 216. Then, 
1b. | Ib: 
11: 216: : 500: 9818: 1818 
Wnoſe Cube Root is 21 14 Inches, the Diameter ſought. jy 


Ra 28: There. is a Fruſtum of a Pyramid, 
whoſe Baſes are regular Octagons; each Side of the 
greater Baſe is 21 Inches, and each Side of the leſſer- 
| Baſe is 9 Inches, and its Length is 15 Feet; I demand, 
er 8 —— ſolid Feet are contain d —— 
eight | 
meter 


729: 


4.8284 
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4.8284 the tabular Number, Pa 128 
237 the Square wits a mean Sic 


Me 


337988 21 11 


3 119.2 fol Feet. Th. 
Queſt. 24. There is a Fruſtum of a Cone; the Dia. _— 
meter of the greater Baſe is 36 Inches, and the Dia- 2 
meter of the lefler Baſe is 20 Inches, and the Length ay 
or Height is 25 Inches“; I demand: the Length and = 
ſolid Content of the whole Cone, * alſo the ſolid 
Content of the given Fruſtum. , 


Firſt, Find the Length of the wh 3 thus: 
From 30 
ſubtr. 20 


— — 


16: 215: : 36.: 483.75 
59 the Leng ofthe whale Oone ts 4864 Inches 
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| Then find the Cantent of the whole Cone. 


36 101.8784 
: 36 et | 
216 10178784 
108 107270 
101788 
1296 20357 | 
7854 503g 


5184  1728)164132. $8(94.98 


480 
10368 8612 
9072 17008 
14508 
1017. 9784 Area Baſe 


Thus I find che Solidity of the whale Cone 94 98 Feet. 


| 

| 

Then find the ſolid Content of the top Part that 1s | 
—_— 1 | 
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7854 the Area of Unity. 


400 the Square of 20. Cal 
"Ma 3th 1 © 
3) 314.1600 Area of the leſſer Baſe, ; 01 


104.72 A third Part. 
268.5 5. Altitude of the top Part. 


52360 
73304 
$3776 
62832 


W 
1728) 28143. 5000016. 28 Feet. 


45. 


wr 
Content of the Whole. 94 98: 
Content of the top Piece 16.28 


Content of the Fruſtum 78.7 


Queſt. 25. If the top Part of a Cone contains 
26171 ſolid Inches, .and 200- Inches its Length, and: 
the lower Fruſtum thereof contains 1 28 ſolid: | 


Inches ; I demand the Length of the whole Cone, and- 
the Diameter of each Baſe. . Ls 
200-.  1x96io} 
200 26171 144 
40 185781 the Sum. 
200 
8000000 - 


26171 


b 


26171 
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26171 : 8000000: : 185781 : 56789881, whoſe 

Cube Root is 384.3 Inches, the Length of the whole 
Then find the Diameter of the leſſer Baſe, thus: 


200(26171 


130.855 
3 


392 565 Area of the leſſer Baſe, 
"Then, by Prob. 10. Sect. IX. Chap. 1. 
1: 1.2732: : 292.565 
| | 12732 
785130 
1177695 
2747955 
785 130 
392565 


— 


 499-8137580(22.35 
Bees 121 


Lefſer Leng. Leſſ. Diam Gr. Leng. Gr, Diam. 


Again, 200-: 22.35 :: 38443 : 42.94 

| 5 Inches. 

The Length of the whole Cone — 384.3 
Anſwer, 


The Diameter of the greater Baſe— 42.94 
The Diameter of the leſſer Baſe — 22.3 ; 


Dueft, 26. There is a Fruſtum of a Cone, whoſe 
ſolid Content is 20 Feet, and its Length 12 Feet 
and the greater Diameter bears ſuch Proportion to 
the leſſer as 5 to 23 I demand the Diameters. 


5 $5. #8 3)12 
1 44 
F X 2 = 10 4) 2005 Feet 
The Sum 39 Theſe ; Feet are the Tri 


ple of a mean Area. 
Then, 1: 1.27324: : F: 6.3662 


80 the triple Square of a mean Diameter is 6.3662 


Then, 39 : 6.3662 : : 25 : 4.080897 
This 4.080897 is the Square of the greater Dia- 
meter, whoſe Square Root is 2.020123 Feet which is 
24.24147 Inches. Then, : 


| '$: 24-24147 :: 2: 9.69659 
So the greater Diameter is 24.2414 and the leſſer 


Diameter is 9.69659 Inches, 


Nuyeft. 27. There is a Room of Wainſcot 129 Feet 

6 Inches in Circumference, and 16 Feet ꝙ Inches 
high (being girt over the Mouldings) ; there are two 
Windows, each 7 Feet 3 Inches high, and the Breadth 
of each, from Cheek to Cheek, 5 Feet 6 Inches; th? 
Breadth of the Shutters of each is 4 Feet 6 Inches 
the Cheek-boards and Top and Bottom-boards 25 — 
| 1NdOWy 


» 
1 
; 


Chap 
Winde 
their | 
high, 

Inches 


Are co 
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Window, taken together, is 24 Feet 6 Inches, and 
their Breadth 1 Foot 9 Inches; the Door-caſe 7 Feet 
high, and 3 Feet 6 Inches wide; the Door 3 Feet 3 
Inches wide ; I demand how many Yards of Wainſcot - 


are contain'd in that Room? 


. * 3: *. 
330 
16 9 4 6 
7820 29 0 
129 3 
ee ON 
_ 16 3 9 Half. 
2169 16 —ñ •! 
48 11 3 
2 
97 10 6 
1 % F. 1. 
3 3 24 6 
- $8 . 
9 3 


11 4 0 Halt 18 4 6 


34 


N 2 
. 8 
1 4 85 9 o 
5 6 
9 F. l. 
360 3 6 
7 6 7:0 


D 0 | 'The 
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The Content of the Room „ vs 65 6 
The Shutters, at Work and half 97 10 6 
The Door, at Work and — 24-8 6 
The Cheek- __ .. 85 9 © 


The Window lights and 
Door: caſe deduct 5 7733 


— — 


92282 * 6 


The Sum 2386 10 6 
0 


253 
Anſwer, 253 Yards 5 Feet. 


Pueft. 28. There is a Wall which contains 18225 
Cube Feet, and the Height is 5 times the Breadth, 
and the Length 8 times the Height; What is the 

Length, Breadth, and Height ? 


Suppoſe the Breadth 2, then the Height muſt be 
10, and the Length 80; which three Numbers mul- 


tiply'd together, the Product will be 1255 and the 


Cube of 2 is 8; then ſay. 
1600: 8: : 18225 : 91.125. 
Then the Cube Root of 91.125 is 4.5, which is the 
Breadth ; then 5 times 4.5 is 22.5 the Height; and 
8 times 22.5 is 180, the Length. 


Queſt, 29. There is a May pole, whoſe Top- end 
was 3 off by a Blaſt of Wind, and the Top-end, 


in falling, ſtruck the Ground at 15 Feet Diſtance 


from the Foot of the May-pole, the broken Piece 
was 39 Fett : Now I demand the Logs of the 
May-pole. 


By Eucl 1 47, the Square of the Hypothenuſe of 
a right-angled Triangle is equal to the Sum of the 
E N of the Baſe and Perpendicular. 


There- 


Ch ap. 

The 
Square 
the Pie 


and you 
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| Therefore, from the Square of 39 ſubtract the 
2 Square of 15, the ſquare Root of the Remainder is 
i the Piece ſtanding; to which add the Piece broken off, 
, and you have the whole Length. | 


IE 15 
55 4 IS "Y < 
| 351 PE i 
7 15 
1521 225 : 
a 225 2 
ith, | 
5 1296036 
1 
be — — 
1ul- 66)396 
the 396 
the 
and The Piece ſtanding is 
The Piece broken off is 
wm The whole Length 75 
£110, 1 0 
ince | Queſtion zo. 
1ece | 


the A May-pole there was, whoſe Height I would know; 
The Sun ſhining clear, ſtrait to work I did go: 

h The Length of the Shadow, upon level Ground, 

e of Juſt fixty-five Feet, when meaſur'd, I found: 

the A Staff I had there, juſt five Feet in Length; 

The Length of its Shadow was four Feet one Tenth : 

How high was the May-pole, I gladly would know ? 

And it is the Thing you're deſired to ſhow, 


jere- 


Du d 2 | By 


304 
By: Kol G. 
a A: Ab:: AB: Be. 
That is, 
1.1 f 05.2 79.86; 


So I find the Height of the May-pole to be 79 


Feet, and a little above three Inches. | 


# | 
oF 
Pa 
* 
* 
* | 
„„ 
F J 
7 * DJ 
35 9 = NA 
„ * E : 
: os” "4 
i Pg 
7 5 | 
- — 
. 11 
" B 


Here AB repreſents the Length of the Shadow of | 
the May-pole, and EC the Vav-podle ; a A the Sha- 
Cow of the Staff, and Abthe Staff. | 


Quest. 31. What will be the Diameter of a Globe, | 
when the Solidity and ſuperficial Content thereol 
are equal ? | 


| If the Diameter be 1, the Solidity will be . 5 236, 

and the Superficies will be 3.1416 ; that is, as 1 to. 
And to find the ſuperficial Content, we mult wultl- 
ply 3.1416 by the Square of the Axis or Diameter, 
and the Product is the ſuperficial Content. And for 


the Solidity, multiply .5236 by the Cube of the an 
8 a t 
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the Product is the ſolid Content: therefore, becauſe 
5 236 is a ſixth Part of 3.1416, we muſt take 6 for the 
Diameter ſought. For if 3.1416 be multiply 'd by the 


Square of 6, viz. by 36, the Product will be 113.0976; 


and if .5236 be multiply'd by the Cube of 6, vs. 
by 216, the Product is likewiſe 113.0976, the Solidity 
equal to the Superficies. 

I berefore, 6 is the true Anſwer. | 


Aue t. 32. What will the Axis of a Globe be, when 
the Solidity is in Proportion to the Superficies, as 
„„ | 


Becauſe the Solidity and Superficies is as 1 to 6; 
when the Axis of the Globe is 1, it will be 


6:29:62 13.5. 


So the Diameter ſought is 13 4. 


If the Proportion of the Solidity to the Superficies 
had been as 8 to 18, then it will be 


18 : 8:26 : 20 
So then the Diameter will be 2 3. 
The Reaſon of theſe Operations, both in this and 


the laſt Queſtion, is from Algebra. 


Queſt. 33. There are three Grenado-ſhells, of ſuch 
Capacity, that the ſecond Shell will juſt lie in the 


Concavity of the firſt, and the third in the Conca- 


vity of the ſecond. The Solidity of the Metal of the 
firſt Shell is equal to its Concavity, and the Solidity 
of the Metal of the ſecond, to the Concavity, is as 7 to 
53 and the Solidity of the third, or. leaſt. Shell's 
Metal, to its Concavity, is as g to 4. Now, ſuppoſing; : 
the Diameter. of the firſt, or greateſt Shell, to be 16 

24 3: Inches, 


— 
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| 1 and allowing every ſolid Inch of Iron to weigh 
4 Ounees ; I demand the Diameter of the two leſſer 
Shells, 4 4 the Thickneſs and Solidity of Metal of 
every Shell, and alſo the Weight of every Shell. 


The Cube of 16 is 4096; then, 
5236. 4096: 2144. 6656. 


The Half choree i is 1072.3328, which is the Solidity 
of the Metal af the greater Shell, as alſo the Con- 
cdtvity. 


„ = : 1072. OR, 2048. 


The Cube Root of 2048 is 12 699, v which i is the Dia- 
meter of the ſecond Shell. 


The Sum of 7 and 5 is 12 ; then, 
12 5: : 1072.3328 : 446.805. 


This 446.805 is the ſolid Content of the Concavity 


of a Foy. 


5236: 1:2 446 805 : 853.333 
The Cube Root of 8 53-333 is 9. 48 5 the Diameter of 
the leaſt Shell. 
The Sum of 9 and 4 is 1 3; then, 


13 4: 446.805: 137. 47846. 

This 137.47 846 is the ſolid Content of the Concavity 
of the third. 

5236 122 137-47846 : 262.5639. 
The Cube Root of = 5639 is 6. 4034. the Diameter 


of the leaſt Shell's e 


From 16 the Diameter of the oreateſt, 
Subtr. 12.699 the Diameter of the ſecond. 


Rem. 3.301 


halfis=1.65 the Thickneſs of Metal of the greateſt. 


From 


Chap 
From 
Subtr. 


Rem. 


half is 


From 
Subtr. 


Rem. 


half is 


Dia- 


ity 


of 


ity 


ter 
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From 12.699 the Diameter of the ſecond, - 
Subtr. 9.485 the Diameter of the leaſt, 


Rem. - 3.214 


half is 1.607 the Thickneſs of Metal of the ſecond, 


From 9.485 the Diameter of the leaft, 
Subtr. 6.403 the Diameter of the Concavity. 


— — — 


Rem. 3.082 


half i is= 1.541 the Thickneſs of Metal of the leaſt. 


The Metal of the greateſt is 1072.33 ſolid 
Inches; which divide by 4, (becauſe every ſolid Inch 


is a Quarter of a Pound) the Quotient is 268. os 


Pounds. 
The Metal of the ſecond is 62 5.52 ſolid Inches; 
which divided by 4, the Quotient is 156.38 Pounds, | 
the Weight of the ſecond. 
The Metal of the leaſt Shell is 309.32 ſolid Inches; 
which divided by 4, the Quotient is 77.33 FI 
the Weight of the leaſt. | 


The D ſecond Shell 12. 699 » 1 he 
of the leaſt Shell— 9.485 5 nches. 


The Thickneſs greateſt 1.65 
of the Metaly ſecond 1. 85 


of the leaſt— 1.541 


greateſt 268. 08 
The Weight 4 ſecond 156.38 00 
leaſt— 77-33 


A SHORT | 
APPENDIX. 
nba. 

$I. Of GAUuοαο-⁰ _ 


SHALL not here give the whole Art 
of Gauging, (there being ſeveral Books 
of that Art already in Print, writ by 
K better Hands) but ſhall only lay down 
ſome ſhort practical Rules, whereby any 
BS Artificer, or others, may find the Quan- 
tity of Liquor in any Veſſel upon Occaſion. | 


PROBLEM I. 


To find the ſeveral Multipli ers, Diviſors, and 
_ Gange-points belonging to the ſeveral Mea- 
ſures now uſed in England. 


282)1,0000(:003546 Multiplier for Ale Gallons. 
231)1.0000(.004329 Multiplier for Wine Gallons. 
268.8) 1. 0000. 0037 202 Multip. for Corn Gallons.” 
2150. 42) 1. oo. 04650 Multip. for Corn Buſhels. 


So, if the ſolid Inches in any Veſſel be multiply d 
by the ſaid Multipliers, the Produét will be Gallons - 
| | in 
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in the reſpective Meaſures ; or dividing by the Di. 
viſors 282, 231, or 268.8, the Quotients will like- 
wiſe be Gallons. 1 | . 

Note, That 282 ſolid Inches is a Gallon of Ale or 


Beer-meaſure ; 231 ſolid Inches is a Gallon of Wine 


meaſure; 268.8 ſolid Inches is a Gallon, and 2150.42 
ſolid Inches is a Baſhel of Corn-meaſure. | 
For circular Area's, the following Multipliers and. 

Diviſors are to be uſed. 


282).785 398(.002785 Multiplier for Ale Gallons. 
_ 231).785 398(.003399 Multipl. for Wine Gall. 
-785398(282.(359.05 Diviſor for Ale Gall. 
785 398(231.(294.12 Diviſor for Wine Gall. 
.285398)2150.42(2738 Diviſor for Corn Buſhels. 
The ſquare Root of the Diviſor is the: Gauge-point. ' 
The Gavge- ( Ale-meaſure, is 16.79 

point for Wine-meaſure, is 15.49 
Squares in ( Malt-buſhel, is 46.36- 
"I's crak Bi Ale-meaſure, is 18.95 


for circular Fi- 4 Wine-meaſure, is 17.15 


gures in ( Malt-buſhel, is 52.32 


KEEESEESICASEESEESSS 


PROBLEM II. 


To find the Area in Ale or Wine Gallens, of 


any refilineal plain Figure, whether Trian- 
gular, Quadrangular, or Multangular. 


ToD reſolve this Problenf, you muſt, by Chap. I. 

Part II. find the Area in Inches, and then bring 
it to Gallons, by dividing that Area in Inches by the 
proper Diviſor, wiz. by 282 for Ale, or by 231 for 
Wine ; or elſe by Multiplication, by .003.546 for 
Ale, or by .004329 for Wine; and the Quotient or 
Product will be the Area. 


Example. 


Sect. I. 


Sect. 


Exa 


of a P 


Length 
in Ale 


Mul 
the Ar 
Quotie 
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the ſam 
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Example. Suppoſe a Back or Cooler in the Form 


of a Parallelogram, or long Square, 250 Inches in 


Length, and 84.5 Inches in Breadth, what is the Area 
in Ale or Wine Gallons ? f 


Multiply 250 by 84.5, and the Product is 21125, 
the Area in Inches, which divide by 282, and the 
Quotient is 74.9 Gallons of Ale; or multiply'd by 
03546, the Product is 74.90925 Gallons, nearly 
the ſame ; and if 21125 be divided by 231, or multi- 
ply'd by .004329, it will give 91.44 Gallons of Wine. 


By Scale and Compaſſes. 


Extend the Compaſſes from 282 to 250, that Extent 
will reach from 84.5 to 74.9: And, Es 

Extend from 231 to 250, that Extent will reach 
from $4.5 to 91.45. | | 


Note, The Area's of all Superficies are always to 
be underſtood to be 1 Inch deep, otherwiſe it could 
not be faid, that the Area of ſuch a Parallelogram, 
Circle, &c. is ſo many Gallons. i = 

Having found the Area of a Back, or Cooler, the 
next Thing will be to find out the true Dipping or 
Gauging-place in that Back, that ſo the true Quan- 
tity of Worts may be computed at any Depth, which 
may be thus done. 


1. When the Bottom of the Back is cover'd all 
over (of any Depth) with Worts, or other Liquor, 
then dip it in eight or ten ſeveral Places, (more or 
leſs, according to the Largeneſs of the Back) as re- 
mote and equally diſtant from each other as you 
can well do, noting down the wet Inches and decimal 
Parts of every Dip. . 


2. Divide the Sum of all thoſe Dips by the Num- 
ber of Places you dipp'd in, and the Quotient will be 
the mean Wet of all thoſe Dips. 


3. Laſtly, 
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3. Laſtly, find out ſuch a Place by the Side of the 
Back (if you can) that juſt wets the ſame with that 
mean Dip, and make a Notch or Mark there for the 
true and conſtant Dipping- place of that Back. 

Then, if any Quantity of Worts (which covers 
the whole Back) be deep'd or gaug'd at that Place, 
and the wet Inches ſo taken be multiply'd into the 
Area of the Back in Gallons, the Product will ſhew 

how many Gallons of Worts are in that Back at that 
Time, provided the Sides of the Back do ſtand at 
Right angles with the Bottom. 


RB TORE: RL OE 


| P R O B IL E III. 


The Diameter of a Circle being given in Inches, 
to find the Area thereof in Ale or Mine 


Gallons. 


F the Square of the Diameter be multiply'd by 

.002785 for Ale, or by .003399 for Wine, or if 
it be divided by $59.05 for Ale, or by 294.12 for 
Wine, the Products or Quotients will be the reſpective 
Ale or Wine Gallons. 


Example. Suppoſe the Diameter of a Circle be 32.6 


Inches, what will be the Area in Ale or Wire 
Gallons ? | 


The Square of 32. 6 is 1062. 175 


Then 359.05) 1062. 762.9599 Area in Ale Gall. 
And 294. 12) 1062. 763.6133 Area in Wine Gall. 
Or 1062.76. 002785 2 9598 Ale Gall. 

And 1062.7 6x. 003399= 3.6133 Wine Gall. 


by 


0330 


the Al 


32.6 


Vine 


11. 


all. 
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By Scale and Compaſſes, 


Extend the Compaſſes from 18.95 (the Gauge-point 
for Ale) to 32.6 (the Diameter) * . will ee 
from 1 to a 4th Number, and from that 4th to 2.9599 
Gallons. Or, extend the Compaſſes from 1 to 32.6, 
that Extent turn'd twice over from .002785, will at 
laſt fall upon. 2.9599 FN 

For Wine extend from 17.15, (the Gauge-point 
for Wine) that Extent, turn'd twice over from 1, 
will at laſt fall upon 3.6133 Gallons. 

Or thus: Extend from 1 to 32.6, that Extent will 
reach from .003399, being turn'd twice over, to 


-3.6133 Wine Gallons. 


CREE EE LIE LIM LILLIE 


PROBLEM IV. 


The Tranſverſe (or longeſt Diameter) and the 
Conjugate (or ſhorteſs Diameter) of an El- 
lipfis (or Oval) being given, to find its Area 
zn Ale or Wine Gallons. 


IF the Rectangle, or Product of the two Diame- 
1 ters, that is, of the Length and Breadth of the 
Oral, be divided by 359.05, or multiply'd by .002785 
for Ale, or divided by 294.12, or multiply'd by 
003399 for Wine, the Quotients or Products will be 
the Ale or Wine Gallons requir'd. | 


Example. Suppoſe the longeſt Diameter be 814 


Inches, and the ſhorteſt Diameter be 54.6 Inches, 
What will be the Area of that Oval? » 


E e Muttiply 
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Multiply 81.4 by 54.6, and the Product is | 


4444-44 3 then 


359.05)4444-44(12.38 Area in Ale Gallons. 
294-12.)4444-44(15.11 Area in Wine Gallons. 
Or 4444.44x.002785=12.38 Ale Gall. 

And 4444-44X.003399=15.11 Wine Gall 


By Scale and Compaſſes. 


Firſt, find a mean Proportional between 81. 4 and 
54.6, by dividing the Diſtance between them into 
two equal Parts, and the middle Point will be at 
66.6, which is the mean Proportional (that is, the 
Diameter of a Circle equal to the Oval). 'Then ex- 
tend the Compaſſes from 18.95 (the Gauge-point for 
Ale to 66.6, that Extent, turn'd twice over from 1, 
will at laſt fall upon 12.38, Ale Gallons: And ex- 
tended from 17.15 (the Gauge-point for Wine) to 


66.6, that Extent, turn'd twice over from 1, will 


Teach at laſt to 15.14 Wine Gallons. 


mY eee EX 55 


Px oBLEM V. 


o find the Content in Ale or Wine Gallons of 
any Priſm, what Form ſoever its Baſe i ts of. 


IRST, find its ſolid Content in Kicked (by Seel 
1, 2, 3. of Chap. II. Part II.); then divide that 
Content in Inches by 282 for Ale, or by 231 for 


Wine; the reſpective Quotients will be the n | 


in Wine or Ale Gallons. 
Otherwiſe, you may find the Content of a Priſm 
by finding the Area of its Baſe in Gallons, (by Pro- 


ten II. of this Appendix) and multiply that A 
Y 


MAL e 5s 


by the Tun's Height, or Depth within, the ne 
will be its Content in Gallons. 


Example. Suppoſe a Tun, whoſe Baſe is a . 


logram right-angled, its Length being 49.3 Inches, 
its Breadth 36.5 Inches, and the Depth of the Tun 1s 
42.6 Inches ; the Content in Ale and Wine Gallons 
is requir'd. 

The Length, Breadth, and Depth, being multi- 
ply'd continually, the Product is 7665 6.57 ; which 


divided by 282, the Quotient is 271.83 Ale Gallons : 
And divided by 231, the Quotient is 331.84, Wine 


Gallons : And by dividing by 2150.4, ſuch a Cittern 
will be found to hold 35.65 Buſhels of Corn. 


By Scale and Compaſſes. 


Extend the Compaſſes from 282 to 36.5, the Breadth 


of the Baſe, that Extent will reach from 49.3, its 
Length, to 6.38 Ale Gallons, the Area of the Baſe; 
then extend from 1 to 42.6, the Depth, that Extent will 


reach from 6.38, the Area of the Baſes to 271.8 


Gallons, the Content. 
SEASIDE FEE IT ICY DU 


PROBLEM VI. 


To find the Content of a T un, whoſe Baſes are 


alike and parallel, but unequal, being the 
Fruſtum of a Pyramid. 


IND the Anza of each Baſe, and a mean * 

portional between them, and multiply the Sum 
of thoſe three by one third Part of the Depth or 
* and the Product is the Content. 


E e 2 Example, 
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Example. Suppoſe a Tun, whoſe Baſes are Paral- 
lelograms ; the Length of the greater is 100 Inches, 
and its Breadth 70 Inches; the Length of the leſſer 


Baſe 80, and its Breadth 56 ; and the Depth of the 
Tun 42 Inches, the Content in Ale and Wine Gal- 


lons is requir'd. 
Multiply 100 by 70, the Product is 7600, the 
Area of the greater Baſe; and 80 multiply'd by 56, 
the Product is 4480, the Area of the leſſer Baſe; then 
multiply the two Areas into each other, and the 
Product is 31 360000, whoſe ſquare Root is 5600, a 
geometrical 1 mean Proportional. 


The greater Area 7000 } 
't'he leſſer Area 4480 Þ add, 
The mean Proportional 5600 

17080 
A Third of the Depth 14 
68320 
4 17080 


282)239120(847.94 A. G. 
23)239120ʃ1035. 15 W. G. 


PROBLEM 


” © vw 
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PROBLEM VII. 


E „ind the Content of a Tun, whoſe Baſes are 


parallel and circular, being the Fruſtum of 
a Cone. 


0 may find the Content as in the laſt Pro- 


the two Baſes, and a mean Proportional, by one 
third Part of the Depth. 
But it will be a ſhorter Way to find the Area of a 


: mean Circle in Gallons, and: multiply that by the 


Depth, thus: To the Rectangle of the greater and 
leſſer Diameters add one third Part of the Square of 
the Difference of the Diameters; that Sum is the 
quare of a mean Diameter, which, divided by 
359-05 for Ale, or by 294.12 for Wine, gives the 
Area of a mean Circle in Ale. or Wine Gallons,. 
which, muluply'd by the Depth, gives the Content. 


Example. Suppoſe the greater Diameter 80 Inches, 
and the leſſer Diameter 71 Inches, and the Depth 


34 Inches, the Content in Ale and. Wine Gallons i is 


uir'd. 
"Multiply 80 by 715 and the Product. is 5680 to 
which add 27, (a third Part of the Square of the 


Difference of the Diameter) and the Sum is 5707, 


which is the Square of a mean Diameter; Which 
divide by 359.05, and the Quotient will be 15.89; 

Gallons the Area; which multiply by 34, (the 

Depth) and the Amar will be $40. 43 OT the 
Content. 


blem, by multiplying the Sum of the Areas of 
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By Scale and Compaſſes. 
Add the two Diameters together, and take half 


318 


the Sum, which is 75.5. Which take for a mean 


Diameter (though it is not exact, yet it will be near 


enough the Truth, if the Difference between the 


Diameters be not great); extend the Compaſſes from 
18.95 (the Gauge- point for Ale) to 75.5, the mean 
Diameter; that Extent will reach from that 34 (the 
Depth) to a 4th Number, and from that to 540.4 
Gallons, the Content. | | 


And if you extend the Compaſſes from 17.1 5 (the 


 Gauge-point for Wine) to 75.5, that Extent will 


reach from 34, twice turn'd over, to 659.7 Gallons 
of Wine. e be EIT | 


The Method uſed by the Gaugers for all ſuch Tuns, 


is to take the Diameter in the Middle of every 10 
Inc hes, that is, at five Inches from the Bottom, and 
a: 15, and at 25 Sc. | | 


zen they find the Area to every one of theſe Dia- 


meters, and enter them in their Books, 'Then, when 
| they ſurvey, they take the wet Inches and Parts that 
the Liquor in the Tun is in Depth, and every 10 


Inches they take the reſpective Areas, and remove 


the ſeparating Point one Place toward the Right 
Hand; and for what odd Inches of the Depth above 
the even Tens, they multiply the next Area by them, 
and fo add all the everal Products together, and Ne 
Total will be the Gallons of Liquor in the Tun. 


| Example. Suppoſe the Diameter at 5 Inches from 
the Bottom be 64 Inches, and at 15 Inches from the 


Bottom 67 Inches, and at 25 Inches 70 Inches, and 


at 35 Inches from the Bottom, the Diameter is 73 


Inches. Now the Area anſwering to 64 Inches is 


11.4078 Gallons; and to 67 Inches, is 12.5023 


Gallons; and the Area to 70 Inches, is 13.647 Gal- 


ons; and to 73, is 14.8418 Gallons : "Then, ſup- 
polivg the Depth of the Liquor in the faid J'un be 
338 22 ſound 
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found to be 33.6 Inches: Now, to caſt up this Gauge, | 


firſt, in the Area anſwering to 64 Inches; being 


| multiply'd by ro, that is, by removing the ſepa- | 


rating Point a Place towards the Rigi Hand, it 


will 114.078 Gallons; and the next will be 


125.023 ; and the next 136.47 Gallons: Now theſe 
three will be the Content to 30 Inches deep: Then, 


to find the Content of the 3:6 Inches, moltiply the 


next Area 14.9418 3.6, and the Preduc is 


53-4905 : Add all theſe together, nan THis | 


whole Quantity of Liquor in the Fun. 


The Content at 10 Inches deep: 1 14478 


_ 'Fhe Content at the next 10 Inches 12. 02 3 


The Content at the next ro Inches 146.470 
The Content of the 3.6 Inches 53.430 
2 | —— — , 
The whole Quantity of Liquor indo 
the Tun. | F PORES 


PN OB L z M VIII. 
To find the Drip or Fall of a Tun. 


* Uppoſe the Tun laſt-mention'd was ſo plac'd, 
that when the Bottom is but juſt cover'd on one 
Sice, the Liquor is 4 Inches deep on the Side oppo- 
lite : How much mult be allow'd for the Fall of this 
Tum! that is, How much Liquor is there in the 
un ? 

The Diameter, in the Middle of 4 Inches from the 
Bottom, is 61.6 Inches; and the Area anſwering 
tlereunto is 10.568; which multiply'd by 2, (that 
is, half 4) the ProduRt is 21; 136 Gallons ; and fo 
much Liquor will juft cover the Bottom, 


But, 
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But, ſuppoſe it was ſet ſo much on one Side, as to 


be zo Inches deep on one Side, when the Liquor. on 
the oppoſite Side juſt cuts between the Bottom and 
Staves, How much Liquor will there be in the 
Square the Bottom Diameter, and multiply that 
Square by the Top Diameter, and divide the laſt Pro- 
duct by the Sum of the Diameters, and to the Quo- 
tient add the Square of the Bottom Diameter, and di- 
vide the Sum by 1077.15 for Ale, or by 882.36 for 
Wine ; multiply the Quotient by the Depth, the 
Product is the Content. - 

The bottom Diameter of the foremention'd Tun 
is 61 Inches; and the Diameter, at 30 Inches from 
the Bottom, is 71.5 Inches; the Square of 61 is 
3721; which multiply'd by 71.5, the Product is 
26605 1.5 3 this divided by 132.5, (the Sum of the 
Diameters) the Quotient is 200.936; to which add 
3721, (the Square of 61) wa the Sum will be 
5728.936; this divided by 1077.15, the Quotient is 
5.3186; which multiply'd by 30 the Depth, the 
Product is 159.558 the Gallons of Liquor in the Tun. 

When the Fruſtum of a Cone or Pyramid is cut, 
by a Diagonal Plain, thro' the Extremities of the 
Diameters, as the Liquor in the Tun repreſents, 


/ 


fuch Solid is call'd a Hoof (Fide Ward's Young Ma- 


thematician's Guide, Page 414.). | 
If it be the. Hoof of a ſquare Fruſtum, inſtead of 
dividing by 1077.15, divide by 846 for Ale, or by 


693 for Wine. All the reſt of the Work is che 


fame. 
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PAO U LE M IX. 
70 Gauge a Copper. 
r ABCD be a mall Copper to be aug d 


Take a ſmall Cord or Packthread; make one End 


faſt at A, and extend tlie other to the oppoſite Side of 
the Copper at B, where make it faſt, or cauſe ſome 


Perſon to hold it very ſtrait; then ſet one End of the 


Inſtrument in the Bottom of the Copper at C, and 
move it to and fro, till you ſind the neareſt Diſtance 
to the Thread as at a): This Diftanee; a C, is the 


Depth of the Copper, which ſuppoſe to be 47 Inches. 


In like manner, ſet the End of the Rule upon the 
Top of the Crown at d, and take. the neareſt Diſtance 
to the Thread, as d g, which ſuppoſe 42 Inches ; 
this ſubtracted from a C, 47, the Remainder 5 is the 
Altitude of the Crown. 5 | 

To find CD, the Diameter of the Bottom of the 

Crown, Ta 

Meaſure A B, the Diameter of the Top, which, 

admit it be 99 Inches; then hold a Thread ſo as a 

Plambet at the End thereof may hang juſt _ 
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C, by which means you will find the Diſtance A a, 
Do the like on the other Side; ſo will you find alſo 
the Diſtance, c B; which ſuppoſe 17.5 Inches each, 
add theſe two together, and ſubtract their Sum (wiz. 
35) from 99, and the Remainder is 64 Inches, the 
jameter at the Bottom of the Crown. 'The Diame- 
ter which touches the Top of the Crown, may be 
found by the Sliding-rule to be 65 Inches. 
Now to find the Content of the Copper from the 
Crown upwards, (that is, the Part A Bk h) the Depth 
ge being 42 Inches, you may take the Diameter in the 
iddle of every 6 Inches of the Depth, which ſup- 
poſe to be as in the ſecond Column of the following 
Table, the Numbers in the third Column are the re- 
ſpective Areas in Ale Gallons, found by Problem III. 
the fourth Column ſhews the Content of every 6 
Inches ; all which being added together, the Sum 
will be the Content of that Part, ABkh; that is, fo 
much as it will hold after the Crown is cover d. 
Now, if the Crown be taken for the Fruſtum of a 


Sphere, the Content (by the latter Part of Sec. II. Yo 
Page 190.) will be found to be 28.75 Gallons. l the I 
| But may be more readily found, very near the 
Truth, thus : | = 1 Ex 
The Diameter C D, was found to be 64, and the Diam 
Area to this Diameter is 11.408 ; this, multiply'd by ] will a 
half the Crown's Altitude, wiz.- by -2.5, gives 28.5 2 | turn'c 
Gallons, the Content of the Crow. that 
The Content of the Part hkDC is 57 935 Gallons; > 1; 
from which ſubtra& the Content of the Crown, a 
28.5 2, and the Remainder is 29.415 Gallons, and fo Gaug 
much Liquor will juſt cover the Crown, ee 185 
, | 8 onte 


Parts 


Parts þ: —Þ Content 
f the Diameter.] Areas. | of every | 


| 95-3 25.2945 151.267 
|| 99.1: [22.6095], 135.657 
85.0 [20.1223] 120.734 
80 [17.8246] 106.947] 
75-2 3.70 - 94-499 © 
70.5 [13.8426] 83.056 
- 66, 112.1310) 732-798 
ng I The Sum 765.451] 

I To juft cover the Crown 29.415 
6.4 The whole Content 794.866 


um | PELLET LT 27, ENG? 1 2 
By Scale and Compaſſes. 


„ You may find the Areas anſwering to every one of 
the Diameters, thus: 


Extend the Compaſſes from the Gauge - point to the 

the Y Diameter ; that Extent, being turn'd twice over from 1, 

by will at laſt fall upon the Area of that Circle: Or, being 

5 turn'd twice over from 6, will give the Content of 
that 6 Inches of the Depth. 
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wn, Example. Extend the Compaſſes from 18,95 (the 

ſo Gauge: point) to 95. 3; that Extent, turn'd twice over 
| from 6, will at laſt fall upon 151.76 Gallons, the 

Content of the firſt 6 Inches. And ſo of the reſt, 
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PROBLEM X. 


To compute the Content of am Cloſe Cask. 


324 


1 N order to perform this difficult Part of Gauging, 
the three following Dimenſions of the Cask muſt 
J 77 6-25-"- 0 


The Head-diameter, 
The Length of the Cask, 


In taking cheſe Dimenſions, it muſt be carefully 
_ obſerv'd, | 


1. That the Bung-hole be in the Middle of the 


The Bung-diameter, 
Viz. 


Cask; alſo, that the Bung-ſtaff, and the Staff oppoſite 


to the Bung-hole-are' both regular and even within. 


2. That the Heads of the Cask are equal, and truly 
circular; if ſo, the Diſtance between the Inſide of the 


Chine to the Outſide of its oppoſite Staff will be the * | 


— 


Head - diameter within the Cask, very near. : 


3. With a fliding Pair of Calipers, (made for that 


Uſe) take the ſhorteft Diſtance, or Length, between 
the Outſides of the two Heads; from that Length 
ſubtract 14% Inch (more or leſs, according to the 
Largeneſs of the Cask) for the Thickneſs of the 
Head : The Remainder will be the Length of the 
Cask within. But if the Cask be empty, you may 
take the Ly by putting a ſtrait Rod in at the 
Tap-hole, and allow for the "Thickneſs of the Head. 
Now, by theſe Dimenſions, one would think the 
Content of the Cask was perfectly limited; but it 
will be eaſy to perceive, by the following Figure, 


that 


| Jan the Cask, | 


e 14 
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that the Diameters and Length of one Cask may be 
equal to thoſe of another, and yet one of thoſe Casks 
may contain ſeveral Gallons more than the other. 


As for Inſtance, the Fi- FH 
gure ABCDF is ſuppos'd to A — 
repreſent a Cask: Then 
it is plain, that if the 1 
outward curve Lines, 
ABC, and FG, are the 
Bounds or Staves of the 
Cask, it muſt: needs hold 
more than if the inner prick'd Lines were the Boun 
or Staves; and yet the Bung- diameter BG, and 
Head-diameters CD and AF, and Seng. LH, are 


the ſame in both thoſe Casks. . 


Whence it appears, that no one 1 Rule can 
be given, whereby the Content of all Sorts of Casks 
can be gaug d. And therefore Gaugers do uſually ſup- 
pow every Cask to be in ſome of theſe Forms: 


1. The middle F ruſtum of a Spheroid. 
2. The middle Fruſtum of a parabolic: Spindle. 


3. The lower Fruſtums of two equal parabolic 
Conoids. 


4. The lower F radu of two o equal Cones. 


If the Staves of the Cask be very much curved, 


bas the outward Lines of the laſt Figure) then the 


Cask is ſuppoſed to be the Middle Fruſtum of a 
Spheroid. | 


2. If the Staves (between the Bung and Head) be 
ſomething leſs curved, then the Cask is taken to be 
the middle Fruſtum of a parabolic Spindle. 


3.11 the Staves (between the Dung and Head ) be 
very little curved, then the Cask is taken to be the 
lower F ruſtums of two equal parabolic Conoids, abut- 
| ting, 
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ting, or joining e, | upon one common | 


Baſe, 


4. If the Staves (between the Bung and Head) be 
ſtrait, (as the prick'd Lines in the laſt Figure) then 
the Cask is taken to be the lower Fruſtums of two 


equal Cones, — or Joining HEE, upon. one. 


common Baſe. 


There are ſeveral Rules laid 8 in "Pe of 


Gauging, for finding the 'Content of each ſeveral 


Form; but I think the ſhorteſt and moſt practical 
Way is, to find ſuch 'a mean Diameter, which will 
reduce the propòs'd Cask to a Cylinder. Thus, 


_ Multiply the Difference of the Bung and Head 


Diameters'by .7 for the Spheroid; by . 65 for the ſe- 
cond Form, by .6 for the third Form, and by. 55 for 

the fourth Form; and add the Product to the Head- 
diameter, and the Sum is a mean Diameter. 


Example. Su poſe the ung diameter be 32 Inch- 
es, the Head- diameter 24 Inches, and the Eength 40 
Inches; the Content in each Variety is requir'd. - - 

The Difference between the Bung and Head - dia- 
meters is 8; which multiply'd by .7, the Product is 

5.6; which added to the Head-diameter, the Sum 
15 29,6, the mean Diameter : The Area anſwering 
thereunto will be found (by Prob. III.) to be [2.44 
Ale Gallons ; which multiply'd by the Length, the 
Product is 97.4 Gallons ; and ſo much is the Content, 
if it be the firſt Form. 


Again, if che Difference of the Diameters 8 be 
multiply'd by . 65, the Product will be 5-25 which 
added to the Head Qiathertr, the Sum 1s 29.2, for 
the mean Diameter; and the Area anſwering there- 
unto is 2.3746 Gallons; Which multiply'd by 40, 
(che Length) the Product is 94.98 Gallons, the Con. 
tent, if it be of the ſecond Form. 


A = 


W's EE Boat * nnn. 
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Again, if the Difference & be multiplied by .6, the 
Product is 4.8; which added to the Head- diameter, 
the Sum is 28 8, the mean Diameter; the Area there- 
unto is 2.31 Gallone: ; which, multipiy'd by 40, gives 
the Content on. 4c Gallons, for the third Form. 5 


= EE 


= l Which —moleiphra «4 40, the Product is 
89.85 Gallons, for the fourth Form. | IE 


By Scale and Compaſſes. | 


Extend the Compaſſes from the berg point 18.95, 


to the firſt mean Diameter 29.6; that Extent will 


reach from the Length 40, to a fourth Number, and 


then to the Content, 97. 4 n 


Again, Extend from 18. 95 to 29 2, (he 050d mean 
Diameter) that Extent, turn'd twice over from 49, 
will at laſt fall upon 94.98 Gallons. 


Again, Extend from 18.95 to 28. 8, (the third mean 
Diameter) that Extent, tur 'd twice over from 40, 


will at laſt fall upon 92.4 Gallons. 


Again, Extend from 18.95 to 28.4, (the fourth 
mean Diameter) that Extent, turn'd twice over from 
49, will at laſt. fall upon 89.85 Gallons. 


Altho' I have all along made uſe of the Line of 
Numbers upon the common Two Foot, or Eighteen 
Inch Rules, for the Reaſon mention'd in the Preface ; 
yet the Rules may eaſily be applied to the Sliding- 
rule, thus: To find the Area of a Circle in Gallons, 
ſet the Gauge-point upon D, (that is, a ſingle Line 


of Numbers) to 1 upon C, 'that' is, a double Line); 
F f. 2. then 
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then againſt any Diameter wal D, is the Area Mon 
C, thus at: 


To find the- Content of the cas. laft- menti6n'd, | 


the firſt Form, . 


Set the Gauge - point 18.95 upon 9. to ks Length 


40 upon C ; then ( againſt the mean Diameter) 29.6 
apap D, is 97.4 Gallons, the Content upon C. 


And againſt 29.2 (the next mean Diameter) on D, 
is 94.98 Gallons on C. 


And againſt 28.8 (the next mean Diameter) on D, | 


15 9 Gallons on C. 


And againſt 28.4 { the laſt mean Diameter ) on D, 
is 89.85 Gallons on Co 


'4 


all tons with} ee the Slider. © 
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A TABLE of the Segment 1 „ cri . 
" » Whoſe Ares i 15 . 
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00120 g9 J.9983 26 [.2066 | 747934 
.0048]} 98 [.9952 || 27 1.2178 73.7822 
0087 97 9913 28.2292 72.7708 

T N 9866 | 29 247 T 7t 1.7593, 
[}. 95, [982 311.39 [+2523 || 70 [7477 
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02451] 94 [-97551| 31 264 
oog 93 |: 9692 32 2759 68 |.7241 
511 92 1-9625]| 3 

1.044609 9554 34.2998 66 |.7002 
|.o520|| go [9480 35 [3119 65 [6881 


1 — — — —̃— — — — —— — — — — — — 
* * 


QI 
2 
N 
©.) 
— 
O0 
S 
N 
— 
— 
N 
o 


ir 980 89 9402 36 324 646759 
12.0680 88 9320 37.3364 63 |.6636 
#3 7 14 87 | 9236 38.3487 62 |.6513 
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27. be V of the 7. able of Segments. 


Is to find the Vilage, or Quantity” of Liquor re- 
maining in a Cask, whoſe Axis is parallel to the Ho- 
rizon, the Surface of the 1 N the Heads of 
the 8 15 af 1 


- The RU LE; 16: 


To the wet or dry Inches of the « Bang -diameter, 
add a competent Number of Cyphers ; t 

it by the whole Diameter, the Quotient found in 
the Table under the Title V.. S. gives a Segment ; 
which multiply'd by the whole Content of the Cask, 
the Product ſhews the Quantity of Liquor in the Cask, 
if the Dividend was the wet Inches, or the Wa if 
it was the ary. | | | 


Let there be a Cask in bow of a Cylinder, whoſe 


Bung-diameter is 29 Inches, the dry Part 13, and _ | 


the wet 16, and the Content 80 Gallons; how many 
Gallons are wanting to fill the Cask? 


Divide the dry Inches, 13, by 29, the Bung-diame- 
ter, and the Quotient is .448 ; find the two firſt Fi- 
gures .44 under V. S. and the Segment againſt it is 
4238; to which add a proportional Part for the 8, 
and the whole Segment will be .4333 ; which multi- 


ply'd by the Content of the Cask, the Product will be 


| 2 664 Gallons ; and ſo much the 9 wants of being 
all. 


| Note, If the Cask be in the Form of a Cylinder, 
or near that Figure, the 'Table will give the Ullage 


exact enough; but if it be a ſpheroidal Cask, then 


uſe the following Method: 


1. by 


en divide 


Seft „ Gauging: 1 


iy the ung and 8 Aa ſuch a 


an Diameter as, you judge, will reduce the propos d | 


On to a Cylinder, and then find its Content. 


2. From 4 Bung-diameter ſubtract the mean Dia- 
meter, and take half the Difference. 


3. From the wet Inches ſubtract the ſaid Half differ 
ence; reſerve this ha then uſe. this Fro: 


| Portion + Dil 


As the mean Dininater 3 is to 100, 
the Diameter of the tabular — 
Hp is the reſerv'd Difference, _ 
.toa verſed Sine i in the Table. 


Then, if the tabular. Segment be multiply into 


the Content (as before) the Product will be the Quan- 
tity of Liquor in the Cask. 


Example. Let the Cask be the ſame as in Page 325, 
of the firſt Form, where the Bung-diameter is 32 Inch- 
es, and the mean Diameter 29.6, and the Content 
97.4 Gallons ;, and ſuppoſe the wet Inches 19, to find 
the Quantity of Liquor in the Cask. 


From 32 From 19 
ſubtr. 29.6 ſubtr. 1.2 
Rem. 2.4 2:7 Roma. 17.8 reſerv'd. 


Half 1.2 _ 
23967506: : 17:8: 60, the V. 
The e to 10 is . 6265, which multiply'd by 


97.4 the Content, the Product is 61 Gallons, che 
Quantity of Liquor in the Cask. 


Io 
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If the dry Inches had been given, by the ſame Ate: 
Method you might have fbund the Une, er what The 
the Cask wanted of being full. | "mA 


To find what Quantity of r is in a Cask, 
when its Axis is perpendicular to the 3 viz, 
when it ſtands upright upon one of its Heads. 


Io do this, you muſt know how to calculate the 
Area of any Circle, between the Bung and Head, 
whoſe Diſtance from the Bung, or Middle of the 
Cask, is given ; which may be _m by this Pro- 
portion. 


As the Square of half the Length of the Cask! is to 
the Difference between the Bung and Head- areas; 
ſo is the Square of any Circle's Diſtance from the 
Bung, to the Difference between the Bung-area and 
the Area of that Circle, vix. "ip Area bag the Li- 
quor's Surface. 


Then, from the Burgas, ſubtract one-third 
Part of the aforeſaid Difference, wiz. between the 
| Bung-area and the Area of the Liquor's Surface: 
_ Multiply the Remainder by the Liquor's Diftance 
from the Bung, and the Product will ſhew what 
Quantity of Liquor is either above or under _ the 
| Content of the Cask. k 


0 
Example. Let us again ſup- mY 
poſe the Cask, in Page 1. , Firſ 
whoſe Length is 40 Inches, 4 4 
Bung-diameter 32, and Head- ; 0 Pr 
diameter 24, and ſappoſe the = tip] 
wet Inches, SH, 26 Inches. 4 a 
The Squ. of half the Len 
is 400, t * Diſtance of the 5 - blem J. 


quor's Surface from the Bung 
SI is 6, whoſe Square is 36; | 
the Area of the Bung D 2.8519 Ale Canon, and the 

Area 
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e Apea of the Head D 1.6042 ; the Difference I. 2477 
t 2 my, - | | | 
i 2: 498 12477 55 7 2 2OFGIT 16 11% 
Ss 9 250 | 1 1 | | | One-third i is = nl 
From 200476 ben ins, RI 3 
ſubtr. 02 501 a Third of the Difference. 
he | Rem, 2. 557, 
o- | . mult. Dit from. che Pung, 
16. "4 Content above the Bung. 
"a 13 Add 48.7 Falf the Content of the Cask. 
*W 5 | „ 8 
Be 165.66 The Quantity of Liquor in the G. 
Li- 1190 In 2 SE-T0TH Ne 4 
Þ eee e 1 e 
the 
Ce : -P ROBLEM K 
mce 1 = 
gr S | Gauging of M ALT... 
the | $08; 
; | =0 find the. Quantity | jr Malt in a « Ciſtern, or 


; + upon; a Floor, 
Firſt, Find the Area of the Baſe in 8 by 
h multiplying the Length by the Breadth, and dividing 
the Product by 2150.42, or only by 21503 and 
F multiply that Area by the mean Depth (how to 


take the mean Depth, * Problem II. J. If the Baſe 
be circular or oval, n . 27 38, 1858 Pro- 


blem J. ). 
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Example. There is a Ciſtern, whoſe. Length. is 84 
Inches, and Breadth 54 Inches, and the mean Depth 
18 43.6 Inches; what is the Content? - 


Multiply 84 by 54, and the Product is 4536 ; 


which divide by 2150, and the Quotient is 2.1097 
Buſhels, the Area of the Bottom dt 1 Inch deep; 
which multiply'd by the Depth 43.6, the Product is 
91.98 Buſhels, the Content | 

Example. Suppoſe a Quantity of Malt upon a Floor, 
whoſe Length is 245 Inches, and' the Breadth 184 
Inches, and the mean Depth 5.6 Inches; how many 
Buſhels are there? F | 


multiply 245 by 184, and the Product is 45080 ; 
which divided by 2150, the Quotient is 20.967, the 


Area of the Baſe ; which multiply'd by the mean 
Depth, the Product 117.4 Buſhels, the Content. 


By tbe Sliding-ruie. 


Thhere is an inverted Line of Numbers upon ſome 
Sliding-rules, mark'd with the Letter M, which was 


contriv'd purpoſely for Gauging of Malt; and there 


is a double Line of Numbers upon the Rule, and 
upon the Slider two double Lines of Numbers; all of 
theſe are of equal Radius, and all work together at 
once: Thus ſet the Length and Breadth againſt one 


another upon the inverted Line; and that which 


flides by it ; then, on the other Edge- of the Rule, 
againſt the Depth, you will find the Content in 
Buſhels. Thus, in the firſt Example, ſet 54 upon 
the Slider againſt 84, upon the inverted Line, and 
then, againſt 43.6 upon the other Part of the Rule, 


is 91.98- upon the Slider. 

Again, In the ſecond Example, ſet 184 upon the 
Slider to 245 upon the inverted Line; and againſt 
5.6 upon the other Part of the Rule, is 117.4 upon 


5 IL. 


the Slider. - | 


Se 
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F II. Of Lanp-Mzasvrine. " 


SHALL not here give the whole Art 
of Surveying, but ſuch practical Rules 
only. as may be uſeful to the Country 
| Grafiers and Farmers, whereby they 
may find the true Content of any 


only (and for want of that, with 


a Pole or Stick, of half a Rod in Length). 


* 


* 
2 y p v4 nb 6 „„ = 0 « < 3 » 
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: ROB L EM 
— ws — 


To find the Content of a Piece of Land in the 


Form of a right-angled Parallelogram, or 
long Square, or what is ſomething near that 


"TO know whether any Angle in a Field be a 
1 Right-angle, or not, you may take a Piece of 
Board about 4 or 5 Inches broad, and an Inch thick, 
either round or ſquare ; and, with a Saw, cut two 
Kerfs, crofling each other at Right-angles ; and bore 
a Hole in the Middle of the Back- ſide, to put it upon 


the End of a Stick. This will repreſent the Inſtru- 


ment call'd a Croſs. 


Suppoſe 


Piece of Land, and that by the Chain 
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Suppoſe you 5 
= * ve 1 F. 0 5 B 
know whether 


angle, (or near 
thereunto) prick . 
up your Stick, 
with the Croſs 
upon it, a little 


3 


24.266 m6 
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a; and having 1 ee $ 
Marks, as ate“ — 5 8 1 
and c, of equal wy | 


Diſtance from 
the Fence, turn 
one of the Slits 
directly towards | 
þ; and then, RY 

if the other be © "I 568% 
directly point- _ | 


ing to c, it is a Right-angle. , 


. 


a 
4 % 
6 * 


. 


To meaſure ſuch a Piece of Ground as this F igure 


above: If you meaſure round, and add the oppoſite 
Sides together, and take half the Sum, (if they be not 
equal) or elſe meaſure down about the Middle of the 


Length, and Middle of the Breadth ; thus, the Side 


AB being meaſured, it will be 5.60 (that is, 5 
Chains and 60 Links); and the oppoſite Side CD is 5 
Chains 82 Links ; the Half-ſum thereof is 5.71: And 
the Side BD is 1038; and the Side AC 10,22; and 
the Half-ſum thereof is 10.30 (it will be the ſame 
thing, if you meaſure about the Middle of the Length, 
and Middle of the Breadth); then multiply this mean 
Length and mean Breadth together, wx, 10.30, by 
5.71, and the Product is 58.8130 ; which divide by 
10, (becauſe 10 ſquare Chains is an Acre) by re— 
moving the ſeparating Point one Place towards the 
£ Left-hand, 


2 


No 
Rods, 


But 


to me 

I will 
of Lay 
that 1: 
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| Left-hand, and it will be 5.88130; that is, 5 Acres 
and .88130 Parts; which multiply by 4, and prick 
off 5 Places, and it will be 3.52520; which 3 to- 
wards the Left-hand are 3 Rods; then multiply the 
decimal Parts by 40, and prick off 5 Places, and it 
will be 21.00800 ; which 21 towards the Left-hand 
are 21 Perches. | | 3 


7 OY 
So the whole Content is $; 3 21 


See the Work. 


3.71 
10.30 
17130 f 
92 4 

3 


5.88130 


4 
| 3.52520 
E- 40 


21. 00800 


Note, The Chain here made uſe of, is 4 Poles, or 
Rods, in Length; the whole Chain being 100 Links. 


But becauſe every Man that may have Occaſion 
to meaſure a Piece of Land, can't procure a Chain. 
Iwill therefore ſhew how you may meaſure a Piece 
of Land only with a Stick of half a Rod in Length ; 
that is, 8 Feet and 3 Inches: Which Stick divide 
into five equal Parts, FA will the whole Rod be divided 
into ten Parts, and will be thereby adapted to Deci- 
mal Arithmetick. | CHA 


Ge But 
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But becauſe each of thoſe Parts of the Stick are 
ſomething large, (each Part being 19 Inches and 8 
Tenths) it will be neceſſary to take your Dimenſions 


to half of one of thoſe Parts; and then, for that 


half Part, ſet 5 in the Place of Seconds, thus; ſup- 
Poſe 3 Parts and a Half, ſet it down . 35. 


PROBLEM II. 


ET us ſuppoſe a Field in the Form of a long 
Square, whoſe Length is 45 Rods 5 Parts and a 


Half, and the Breadth 31 Rods 4 Parts a a Halt; 
What is the Content ? ; 


Multiply the 1 and Breadth together, and 
divide the Product by 160, ( becauſe 160 ſquare 
Rods is an Acre) and the Quotient i is Acres. 


45.55 
31-45 
22775 
18220 
4555 
13665 


r 


1432.57 
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PROBLEM III. 


| CUppoſ: a Piece of Ground in the Form of a 


30 


Tra- 


zium; the Diagonal B D 13 Chains 60 Links, 


the Perpendicular C E 6 Chains 25 Links, 


and 


the Perpendicular AF 3 Chains 42 Links; what is the 


Content? : 


Multiply the Diagonal by half the Sum of the Per- 


pendiculars. See Sec. VI. of Chap. I. Part II. 


G g 2. 


e 


13.60 = 
4.83 was 
408c 
=o 
e 
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To take the Dimenſions of the Field. 


Begin at the Angle B, and meaſure in a direct 
Line towards D; but when you come at E, ſet up 
your Croſs, and direct one of the Slits to D, and then 
look through the other Slit, and if it exactly hits the 
Angle C, then are you juſt in the Place where the 
Perpendicular will fall; but if it does not exactly 
hit the Point, move backwards or forwards till it 
does ſo; then meaſure the Perpendicular, and ſet: 
down the Chains and Links, or the Rods and Parts; 
then continue your Meaſure towards D; but when 
you come to F, ſet up your Croſs, and try (as is 
above directed) whether you be in the Place where 
the Perpendicular will fall: Then meaſure the Per- 
pendicular A F, and ſet down the Chain and Links, 


or Rods and Parts; then continue your Meaſure to D, 


and ſet down the Meaſure of the whole Diagonal. 
This Way of Meaſuring is very exact and true; but 

the common Way uſed by the Graſiers and Farmers, is 
to meaſure round the Field, and to take half the Sum 

of the oppoſite Sides for a mean Side; but the laſt- 
mention'd Piece of Ground, being meaſur'd ſo, will 
come to 

A. 1 
7 © 22, which is 2 10 more than the Truth. 


8 22 
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PR OBI E M IV. 
How to meaſure an Irregular Field. 


H E Way to meaſure irregular Land, is to di- 
vide it into Trapeziums and Triangles, thus : 


Firſt, view over the Field, and FR up Marks at 
every Angle, and by thoſe Marks you may ſee where 
to have a Trapezium, as A BC L in the following 
Figure. 


Then 


Sect, II. Of Land- Meaſuring. 343 


A — 
, — i 


A 


aa. - £Aatws 


Then begin and meaſure in a direct Line from A 
towards C; but when you come to (a), ſet up your 
Croſs, and try whether you be in a Square to I (as 


is before directed); and then meaſure the Perpendicular 
| Ch. L. | 


a I, which is 4.82; then meaſure forward again to- 
wards C, but when you come to (b) ſet up your 
Croſs, and try whether you be in the Place where 

| 1 the 


4 = 
7 33. 
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the Perpendicular will fall; then meaſure the Per- 
Ch. L. | 
endicular bB, which is 2.06 ; then continue your 
Meaſure to C, and you will find the whole Diagonal 
Ch. L. FR Ne 


9.42. 


ginning at C, and meaſuring along the Diagonal Line 
towards H; but when you come at (d), ſet up your 
Croſs, and try if you be in the Place where the Per- 

pendicular will fall : Meaſure the Perpendicular d D, 
; Ch. L. | | | 
which is 1.46, and then meaſure forward till you 


come at (c), and there, with your Croſs, try if you 


be right in the Place where the Perpendicular will 


fall, and meaſure the Perpendicular c I, which is 


3 Chains; and from (c) continue your Meaſure to H, 
| . Too 


and you will find the whole Diagonal 1 2. 36. 

Then proceed to meaſure the Trapezium HGED, 
beginning at H, and meaſuring along the Diagonal 
Line towards E; but when you come to (f), try 


with your Croſs if you be in the Place where the 


Perpendicular will fall; and meaſure the Perpendicu- 

lar f G, which is 4.48; then continue on your Mea- 

ſure from (f) till you come to (g), and there try if 

| you be in a Square with the Perpendicular g D; and 
Ch. L. 


meaſure the ſaid Perpendicular, which is 2.94; then 
meaſure on from (g) to E, and you will find the 
| Oh; Þo f | | 


whole Diagonal to be 11.34. 

Then meaſure the Triangle EFG, beginning at F, 
and meaſuring along the Baſe EG till you come at 
(h), and there with your Croſs, try if you be in the 


Place where the Perpendicular will fall; and mea- 


Ch.L, 
ſure the Perpendicular h F, which is 3.14, continue 


your Meniaws to G, and you will find the whole Baſe 


to be 9. 123 ſo have you finiſh'd your whole Field. 


Then proceed to meaſure the Trapezium CDHT, be- 


W 5 


„ 
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J have been the larger upon the Explanation of this 
Problem, becauſe moſt Grounds lie in ſuch irregular 


Forms. 


Caſt up the three Trapeziums ſeverally, and alſo 


b B= 2.06 
'Aa 4.82 


Sum 6.88 


half 3.44 


d D=1.46 


g -1=43.00 
Sum 4.46 


— — 


half 2.23 


fG=448 


g D=2.94 


Sum 7.42 


half 3 71 


the Triangle; and add all the ſeveral Areas together 


Into one Sum, which will be the Area of the whole 
hs Plot. = 


See the Work. 


9.4.2 See Sect. VI. Chap. J. 
3.44 Part II. 
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4. 20714=Area of HGED. 
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Half. 56 ee Sect. V. Chap. I. 
Perpend. 3.14 Part II. 
| 1824 
456 
1368 
1.43184 Area of the Triangle EFG. 
$:24648=Area of ABCI. © 
2.75 628 Area of CIHD. 
4. 205 14 rea of HGE. 
Sum 11.6357 4 Area of the Whole. 
1 Al 
2.54296 wp 
40 | 
Dr 
21.71840 Pu 
wy on 1 
A. R. P. f f | Ca 
| Facit 11 2 21 5 
; | Lo 
Ce 
Be 
. 
Sh 
St 
Be 
C. 


. 


BOOKS printed for R. Ware, A. Ward, 


J. and P. Knapton, T. Longman, R. 
Hett, C. Hitch, J. Hodges, S. Auſten, 
J. and H. Pemberton, and ]. PS 


FOLIO. 


OMAT's Civil Law, in its Natural Order, 
2 Vol. 

Bridgman's Gonveyancer, 2 Vol. 

Hrrel's Bibliotheca Politica, both large and ſmall Paper. 

L'Eftrange's JoJephus, with Maps and Cuts. 

Montfaucon's Travels into 1taly, with Cuts. 

Moll's Geography, with Maps. 

Moral Virtue delineated, both in French and Engli fp, 
with Cuts. 

ABp. Tillotſan's Works, 3 Vol. | | 

Bp. Patrick's Commentary on the Hiſtorical Books of 
the Old Teſtament, 2 Vol. 

Dr. Scott's Chriſtian Life, complete. 

Puffendorf's Law of Nature and Nations, with Mr. 
Barbeyrac's Preface at large. 

Jacob's Law Dictionary. 

Cay's Abridgment of the Statutes, 2 Vol. 

Turretine on Fundamentals. 

Zouch on the Puniſhment of Abet er | 

Calmet's Dictionary of the — 3 Vol. with 
Cuts. 

Bedford's Scripture Chroublagy. 


| Camden's — 2 Vol. 


2K. 


Shakeſpeare s Works, 7 Vol. publiſh'd bs Mr, Pope and 
Dr. Sexwel. 


Stephens's Spaniſh Dictionary, zd Edit. 


Boyer's French Dictionary, both Quarto and Octavo. 
Cruden's Concordance to the Bible. 


Lord Bacon s Works, 3 Vol. by Dr. Shaw. 
Lowtborps's 5 


5 < 1 7 2 107 aw 
NT r a J 


CATALOGUES. 
 Lowthorpe's Abridgment of the ann Tranſ- 


actions, 3 Vol. 
Jones $ Contin uation of Loxut horpe, 2 Vol. 


OCTAYFY O. 


Adi Regia, or Mr. Rapin's Account of Rymer's Radon, 


4 Vol. in Octavo, and one in Fol. 


| Boaad's Mathematicks made eaſy. 


Bys/he's Art of Poetry, 2 Vol. 
Bailey's Engliſh Dictionary, 6th. Edit. 
— his Tranſlation of Eraſinuss Colloquies, 2d Edit. 


| Cooke of Foreſt-Trees, 3d Edit. | 
Bp. Fleetwwood's Sermons on Relative Duties, 4th Edit. 


Haauney's Doctrine of Trigonometry, Plain and Sphe- 5 
rical, with Cuts. | 
Hiſt, of Engl. 4 Vol. to the Death of Q. da, with the _ 

Effigies of all the Kings and > 4g | i 


Hoabell's Familiar Letters, gth . 


Hiſt of the Eng. Martyrs io 1 777 Reign. 


Huteheſan's Inquiry into the I eas of Beauty and Vir- 


tue, zd Edit. =o 
HowelPs Hiſt. of the Bible, 3 Vol. as . «th Edit. 
Littlebury's Tranſl. of Herod. 2 Vol. 2d Edit. with Maps. 
Miſſon's Travels over England. | 
Moyle's Works, 2 Vol. 


* Orleani's Hiſt. of the Revolutions in E 1 gl. 2d Edit, 


Bp. Patrick's Sermons on Contenment, Sc. 


Signior Roxelli's Life, 2 Vol. 


Hatton's new Treatiſe of Geography. 25 
Bellamy's Phædrus, Fr. Eng. and Latin, with Cuts. 
Jacob's Law Dictionary abridg'd. 

Gentleman inſtructed in a virtuous. Life. 

Medulla Poetarum, 2 Vol. 

Tour war; 5 Voyage to the Levant, 3 Vol. with Cuts 


7 * KL Bs. 


Aubin's Novels, 3 Vol. 
Illuſtrious French 13 2 vol. þ 


dera, 


ts. 


. — 


